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This  conference  was  celled  following  the  widespread  occurrence  of  sten  rust 
Race  15B  in  the  wheat  growing  areas  of  the  United  States  and  Canada  during  the 
sui-nner  of  1950,  Its  iDurposes  v;ere  to  (l)  sumarize  the  information  available  on 
Race  15B,  and  the  knovm  sources  of  fcsist^''nce  that  could  he  used  in  breeding  re- 
sistant adapted  varieties,  (2)  naJce  plans  for  the  dissemination  of  nevr  informa.tion 
and  breeding  ma.terials  as  they  are  developed,  and  (3)  make  plans  to  further 
strengthen  the  international  cooperative  program  to  control  this  disease  in  North 
ajncrica  so  that  the  most  efficient  use  T-rill  bo  made  of  the  limited  research  facil- 
ities and  personnel  available.  The  conference  was  unusually  successful  in  the 
development  of  all  three  objectives. 

All  varieties  of  v;heat  grown  on  farms  in  the  United  States  and  Canada  are 
susceptible  to  Race  15B  but  a fovj  unadapted  varieties  are  known  to  be  resistant. 
These  resistant  varieties  have  already  been  crossed  vrith  adapted  varieties  of  good 
quality.  Despite  a late  appearance  in  1950,  Race  15B  caused  an  estima.ted  loss  of 
35  percent  to  the  durum  crop  in  Mi:mcsota  and  22  percent  in  North  Dakota  or  an 


estimated  total  loss  of  more  than  10  million  bushels 
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lIOru'nilG-,  l'"0''--il3Jn  17.  K,  S.  Qai benl)err7,  Chairn''n.  The  meetin/^  was 
called  to  order  hy  Dr.  Qaisenherry , ^^ho  stated  the  iin;/ortpnce  of  the  stem  rust 
yrohlem,  and  told  of  some  of  the  emergency  measures  heing  taken  to  ^et  needed 
work  underway.  He  stressed  the  importance  of  determinin/5  what  needs  to  he 
done  and  of  makiny  --lans  to  do  it. 

Mr.  T.  H,  Fenske  welcomed  the  conference  to  St.  Paul  and  pledged  the  resources 
of  the  Ilinnesota  station  to  help  in  any  v^ay  possible  to  further  the  progress 
of  research  to  control  stem  rust. 

Introduction  of  those  in  attendance.  Each  ^^orker  gave  his  name  and  location. 
The  selection  of  S.  H.  Ausemus  to  he  coordinator  in  the  hard  red  spring  region, 
replacin,'’  J.  A.  Clark,  who  expects  to  retire,  vra.s  announced. 


HISTOHY,  PDDYiLDhC: 


DISTRI3UTI01;  OE  STDII  DUST  RA.CD  15B 


3.  C.  Stakjnan 

Race  15B,  the  most  virulent  race  of  wheat  stem  rust  ever  found  in  North  America, 
and  previously  found  almost  exclusively  near  har":erries,  spread  and  multiplied 
spectacularly  in  1950.  It  comprised  more  than  25  percent  of  all  isolates  of 
wheat  stem  rust  identified  and  vras  found  in  15  states,  as  follo'-^s:  Colorado, 

Idaho,  Illinois,  lo^-^a,  Michigan,  Minnesota,  Missouri,  Montana,  ITehraska,  North 
Dakota,  Ohio,  Oklahoma,  South  Dakota,  Texas,  and  ■J2'’orning,  It  attacks  all 
commercial  varieties  of  durum  and  bread  ^'/heat  that  were  previously  stem  rust 
resistant  and  in  1950  caused  heavy  damage  to  durums  in  northern  Minnesota 
and  North  Dakota.  Durum  wheats  such  as  Carlton  and  Stewart  were  more  severely 
dai'iayed  than  most  fields  of  bread  ’^heat  because  the  durums  ripened  later  and 
therefore  gave  the  rust  a lon.rer  time  in  v^hich  to  multiply  and  attack  them. 

Race  15  was  first  found  in  the  United  States  in  1918,  but  the  first  knovm 
collection  of  the  virulent  biotype  15E  ’'as  made  on  barberry  nea.r  Fort  Dodge, 
Iowa,  in  the  spring  of  19Y9,  It  seems  probable  that  153  had  existed  in  the 
United  Sta.tes  prior  to  1959,  because  some  collections  of  race  15  had  been 
recorded  as  being  more  virulent  than  others;  but  no  additional  differential 
hosts  that  would  distinguish  finally  bet^/een  these  collections  were  kno'-rn. 

As  no’f  used,  the  designation  153  ..lay  apply  to  a number  of  virulent  bio  types, 
all  of  vrhich  ha.ve  certain  characters  in  common  but  which  may  differ  in  others. 

Rust  spores  undoubtedly  have  been  blo'm  south^'rard  this  fall,  and  the  possibility 
must  now  be  faced  that  this  race  nay  survive  the  winter  in  southern  United 
States  and  northern  Mexico  and  be  blo’ai  north’-'ard  again  next  sprint,  thus 
establishing  itself  independent  of  the  barberry. 


3.^JiaY  3R.A3ICA?I01\T  ST-.3US  .^aH)  iI33DS 


L,  K.  ’fright  1/ 

BarTDerry  eradication  is  in  its  r’.3rd  year  of  operation.  Over  these  years  the 
work  has  had  many  'hips  and  downs".  To  sarvive  all  of  them  indicates  that  it 
always  has  kept  in  a pretty  healthj^  state.  Barberry  eradication  v^as  started 
in  1918  with  the  small  siim  of  $37,000,  The  ^<next  year  $150,000  was  provided 
for  the  eradication  work,  in  1937  at  the  peak  of  the  emergency  relief  program, 
a little  over  $2,000,000  ■'^as  avrilabla  for  barberry  eradication  mostly  from 
emergency  relief  soarces.  Money  from  emergency  relief  sources  had  to  be 
spent  under  regulations  designed  primarilj/  for  employment  of  v/orkers  from  the 
relief  rolls.  Major  adjustments  in  work  procedures  were  required  to  fit  the 
job  to  these  emolo/ment  regulations.  !For  one  year  there  were  no  re;gular 
federal  funds  appropriated  for  barberry  eradication  and  even  the  leadership 
personnel  had  to  bo  carried  on  emergencjr  funds.  G-ood  progress  •'•ras  made  during 
the  emergency  relief  program,  but  follo'i-ring  it  c^me  the  war.  Then,  funds  hit 
low  ebb  again  and  in  1943  only  3200,000  was  available  for  the  work.  This 
year  the  cooperating  state,  local  and  private  agencies  and  the  ?ederal  G-overn-- 
ment  are  providing  a little  less  than  $1,000,000  for  the  cooperative  barberry 
eradication  project, 

Fluctuations  in  funds  have  made  it  necessary  to  continually  adjust  the  work 
program  and  organization  to  accomplish  the  greatest  results  in  barberryy 
eradication  and  stem  rust  control  with  available  facilities,  Ife  have  succeeded 
in  keeping  toapether  a good  key  organization  to  handle  the  field  work  which 
necessarily  has  varied  with  the  funds.  Mca.rly  all  personnel  below  key  employee 
are  hired  on  a torn  lorary  basis.  The  actual  searching  for  barberry  plants  and 
the  eradication  is  done  by  workers  hired  on  a tern jorary  basis -to  work  in  their 
local  community.  During  the  war  years  and  at  other  times  when  industry  was 
prospering,  competition  for  qualified  workers  was  high.  Sometimes  employees 
for  this  work  wore  not  available  in  industrial  communities,  so  the  eradication 
got  off  schedule,  except  when  workers  were  brought  in  from  other  communities. 
This  has  been  done  occasionally  to  keep  barberry  under  control* 

In  the  earlj''  years  of  barberry  eradication,  little  vras  known  about  the  pre- 
valence and  general  pattern  of  distribution  of  these  plants.  At  first,  it 
vras  thouajit  that  most  barberry  were  cultivated  plants,  and  attention  vras  given 
largely  to  the  removal  of  th-jm  in  yards,  on  farm  and  city  properties.  The 
results  of  th>^  early  work  soon  shovred  that  barberry  plants  rrore  growing  over 
extensive  areas  of  uncultivated  lands,  and  that  a coordinated  program  was 
needed  to  locate  and  destroy/’  all  of  those  plants.  Methods  of  searching  for  the 
plants  had  to  be  developed  snd  ada-oted  to  the  different  types  of  territory  as 
the  work  proceeded.  Since  about  1924  the  work  has  been  directed  toward  making 
an  intensive  search  of  almost  every  square  foot  of  uncultivated  land  in  the 
eradication  states. 

Killing  barberry  plants  is  not  easy.  The2>"  are  resistant  to  many  chemicals 
that  kill  other  plants.  Tho2/‘  have  a extensive  root  system  and  reproduce 

readily  frora  any  roots  that  may  be  left  in  the  soil.  Digging  is  difficult  and 
costly,  but  for  manj''  years  dirggina  and  treating  roots  with  salt  was  the  most 
effective  method  kno^^n  for  killing  elanted  barberr:,^  bushes.  "’fild"  plants 
growing  in  vroodlots,  ‘oastures,  and  in  fence  rows  wore  killed  with  salt.  Salt 

ij  Assistant  Leader,  Division  Plant  ''isease  Control,  Bureau  Bntomology 
and  Plant  G^aarantine. 

Talk  ;;iven  at  Stem  Bust  Conference,  University/'  Farm,  St,  Paul,  Minn, 
November  17,  195', 
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is  very  offoctive  "bat  it  is  oalky  to  handle.  It  v>ras  the  droan  of  every  harherry 
worker  who  has  carried  salt  in  the  pasrt  to  see  the  day  v^hon  a concentrated 
chemical  would  ho  available  so  that  a suvoly  to  last  all  day  in  treating  harherry 
bashes  coaid  be  Ccorried  in  his  pocket.  That  dre^’in  ha.s  jast  about  come  true  v;ith 
Amato  and  formulations  of  2,4-D  and  2,4, 5-T, 

Native  barberry  plants  in  Colorado,  Virginia,  and  Vest  Virginia  are  treated  with 
f ormula.tions  of  2,4~D  and  2, 4, 5-T  applied  with  compressed-air  spray  equipment 
mounted  on  4-whoel  drive  trucks.  Those  trucks  can  go  about  any  place  a mountain 
":oat  can  vr?lk.  One  60-gallon  tank  of  the  liquid  spray  material  will  last  a 
crew  of  four  men  a full  day.  Estimating  from  Tiy  recent  observations  of  this 
work,  four  men  can  kill  in  one  day  about  at-  many  native  barberry  plants  with 
these  nevr  chemicals  and  power  equipment  as  the  peah  bTA  labor  crevrs  could  kill 
in  the  same  time  by  grubbing  and  salting  vrhich  was  the  best  ’’■no’n  method  at  that 
t ime . 


Nearly  all  the  barberry  eradication  work  is  on  private  property.  A tremendous 
public  relations  job  came  up  v/hen  groups  of  v/o  kers  were  sent  out  to  system- 
atically search  out  and  kill  all  barberry  plants  on  2 l/2  million  farms  and 
in  addition,  all  of  the  city  properties  in  the  18  grain-growing  states.  Besides 
training  the  men  to  use  the  best  kno^rn  methods  in  contacting  the  public  and 
improving  their  contacts  as  a result  of  experience,  the  way  had  to  be  paved 
through  informational  programs  for  employees  to  vrork  on  private  property  and 
gain  full  cooperation  of  farm  operators.  All  states  had  lav/s  authorizing  bar- 
berry eradication  but  law  enforcement  has  been  used  only  twice  in  33  years. 
Information  disseminated  through  schools,  frrm  meetings,  service  clubs  and  other 
groups,  and  by  the  press  and  radio  has  been  very  effective  in  -getting  the  public 
not  only  to  accept  the  program  but  also  help  ’-dth  the  vrork.  From  the  very  be- 
ginning of  barberry  eradication,  farmers  in  in-growing  st*'tes  have  taken  an 
active  part  in  this  work.  I'lany  thousands  of  barberry  bushes  have  been  destroyed 
by  the  them  vdthout  help  from  anyone.  T-ie  Extension  Service,  Mr.  Fletcher's 
organization,  the  barberry  state  leaders,  and  many  others  are  to  be  commended 
on  the  successful  manner  in  vrhich  this  problem  has  been  handled, 

tJhile  some  of  the  plant  breeders  have  been  busy  producing  improved  varieties 
of  grain,  and  they  have  done  a,  marvelous  job,  some  nurserymen  and  horticultur- 
ists also  have  been  busy  trying  to  'oroduce  better  barberry  plants.  In  barberry 
eradication  -'■re  are  dealing  ^-dth  over  200  species  and  v^’.rieties  of  Berberis 
and  ilaiionia.  Of  the  kno^'^n  species  ?=nd  varieties,  53  are  resistant  to  stem  rust. 
They  ma^/  be  grown  anywhere  in  the  United  States.  Twont2'’  species  and  varieties 
are  now  being  tested  to  determine  whether  they  are  susceptible.  All  other 
species  and  va.rioties  in  the  eradication  area  are  marked  for  destruction. 

Before  a barberr"  plant  is  permitted  in  the  trade  it  is  tested  for  suscexDti- 
bility  and  only  those  found  resistant  are  approved  for  release  through  trade 
ch-nnels.  A few  years  ago  before  the  Japanese  Barberry  and  its  horticultural 
varieties  were  placed  under  quarantine  restrictions,  a ne’>r  susceotible  bar- 
berry was  developed  in  one  of  the  eradicotion  states  right  out  hero  in  the 
center  of  the  grain  belt.  It  got  into  the  trade  and  in  a very  short  time  vras 
sold  to  929  individuals  and  firms  in  19  states  before  it  came  to  our  attention. 
The  nurseryman  thought  it  was  a rust-resistant  variety  of  Japanese  Barberry''  and 
safe  to  distribute.  The  firm  distributing  this  plant  has  been  very  cooperative 
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in  helping  trace  do^m  those  plrnts,  and  hat-  offered  to  replace  them  with  other 
plants  of  an  cqaal  value,  This  and  other  instances  of  susceptihle  harherry 
plants  entering  the  eradication  states  through  the  uncontrolled  movement  of 
Japanese  Barberry  and  barberry  seed  showed  the  need  for  tightening  quarantine 
restrictions  on  interstate  movement  of  these  products.  This  has  boon, done, 

IJow  the  propagation  and  distribution  of  all-  species  of  Berboris  and  liahonia 
plants  and  seed  are  controlled  by  quarantine  measures,  liovement  of  approved 
rust-resistant  barberry  and  Mahonia  plants  throughout  the  United  States  is 
restricted  to  nurseries  that  are  inspected  and  found  to  be  growing  only  approved 
barberry  plants  and  given  a certificate  of  ins  .ection.  Barberry  seed  of  all 
kinds  produced  outside  the  eradication  states  is  not  permitted  to  be  brought 
into  the  eradication  area,  and  movement  of  barberrj^  seed  bet^'/ecn  eradication 
states  is  restricted  to  seed  from  approved  plants  ^dthin  the  eradication  area. 
All  barherr^’"  and  mahonia  seed  from  foreign  sources  are  eycluded.  Approved 
rust-resistant  barberry  and  fiahonia  plants  may  be  brought  into  states  outside 
the  eradication  area  to  be  grown  under  detention  until  they  can  be  chocked  for 
correct  identification.  If  they  are  found  to  be  on  the  approved  list,  they 
then  arc  released  for  movement  on  to  their  final  destination  wherever  it  may  be 
in  the  United  States,  These  quarantine  restrictions  have  brought  U‘p  some 
problems  with  the  nursery/  trade,  V/e  try  not  to  hamper  industry  quarantine 
enforcement,  but  every  problem  that  comes  up  must  be  evaluated  against  the  an- 
nuad  1 1/2  billion  dollar  grain  crop  that  is  being  protected  against  stem  rust. 


Besults  of  the  work  in  the  original  1?  eradication  states  soon  attracted  the 
attention  of  grain  grovrers  and  agricultural  leaders  in  other  important  grain- 
producing  states.  In  1935,  M issouri,  Pennsylvania,  'Urginia,  and  ''rest  Virginia 
joined  the  program,  and  in  1945  'Washington  became  the  18th  ora,dication  state. 

There  arc  more  than  1 million  square  miles  in  the  eradication  area. in  the  18 
participating  states.  Outstanding  progress  has  been  made  on  barberry  eradication. 


Over  four-fifths  of  this  vast  aron  is  practically  free  of  rust-spreading  bar- 
berry. Most  of  this  barberry-f r-'C  area  is  in'-tho  Uestern  States.  Ue  have  a 
responsibility  of  preventing  the  areas  freed  of  rust-susceptible  barberry  plants 
from  becoming  infested  v.rith  these  bushes  either  through  natural  seeding  or 
planting.  This  is  the  realistic  goal  we  ar..;  seeking,  ’.-^e  know  it  is  impractical 
to  get  the  last  bush  in  a state,  and  the  cost  of  doing  so  is  prohibitive  by 
going  out  and  searching  for  thorn.  However,  the  barberry  population  can  be  re- 
duced by  this  means  to  the  point  where  the  remaining  plants  will  bo  too  few 
and  scattered  to  cause  major  rust  damage,  but  vre  cannot  be  sure  the  last  bush 
has  been  found  and  destrojj'ed,  . ' . 


Ue  have  been  criticized  for  the  hi^^h  cost  for  each  bush  destroyed  in  ^.ome  states 
as  the  1-rork  ;rogressc:s,  but  apo-arently  the  critics  are  not  familiar  with  the 
control  methods.  Barberry  infested  sites  ar>o  worked  ab  intervals  of  5 to  7 
years  until  they  are  freed  of  these  olants.  This  usually  requires  1 to  3 work- 
ings. As  the  ^-rork  orogresses  and  the  bushes  become  scarce,  the  cost  of  finding 
and  dost ro^^ing  then  increases.  This  is  the  result  of  mrogress.  The  average 
cost  per  bush  for  all  barberry  eradication  >rork  since  1918,  and  including  all 
snocies,  has  been  about  5 c.nts  a bush.  In  the  ’Western  States  during  the  earl3^ 
yopTS  of  thc^.  nrogram  the  a,veray;e  cost  ^’^as  $12,51.  for  each  bush  destroyed.  As 
the  vrork  progressed  and  bu'-hes  bec''me  fevaer  and  more  wid'..^l3~  scattered,  the  cost 
per  bush  went  up  to  878,00. 


In  the  Eastern  States  the  Earoeern  Barhenv  v^as  introduced  nuch  earlier  than  in 
the  ’Test.  They  hecsrao  so  numerous  thrt  the  ’-fork  has  not  advanced  as  rapidly  as 
in  the  ’.Test,  Less  searching  is  reo_uired  and  more  tine  is  sjent  destroying 
hushes  in  these  nore  heavily  harherry  infested  states,  so  the  cost  per  hush  is 
lower.  The  cost  in  the  Eastern  States  hos  increased  from  rn  average  of  24  cents 
a hush  for  1924-.32,  up  to  $1.92  for  the  period  1942-49.  Some  of  the  increased 
cost  is  due  to  auch  hi  her  costs  for  Irhor,  supplies  pnd  na.terials,  hut  most  of 
it  is  caused  hy  a reduction  in  the  harherry  population.  As  the  work  advances 
farther  in  these  sta-t^s,  the  hush  cost  will  he  nuch  higher.  Presunahly  the  last 
time  over  a proviousl / harherry  infested  area  no  hushes  will  he  found  and  there 
is  no  vray  of  a yol’^’in'  the  hush  cost  on  this  essen~ial  inspection. 


Native  harh  rry  occur  in  large  nunhers  in  dense  patches  that  are  cuickly  and 
easily  located.  As  I mentioned  earlier,  they  are  destro'^ed  with  chemical  sprays 
using  power  equipment  and  the  avcrave  cost  per  plant  is  loss  than  1 cent  which 
is  very  low  in  comparison  to  that  of  the  introduced  European  Barberry. 


The  cost  of  finding  and  killing  harherry  hushes  is  of  little  consequence  compared 
to  the  loss  that  1 armors,  merchants,  processors,  --.nd  others  suffer  if  local  rust 
epidemics  are  all  ^vred  to  take  their  toll  each  year,  or  if  a single  new  race  is 
produced  caoahle  of  destroying  common  commercial  varieties  of  gra.in.  Let  us 
compare  the  cost  figures  I mentioned  ’nth  a few  cases  of  damage  caused  hy  a 
single  harherry.  One  harherry  hush  near  -.lert,  India.na,  started  a.  rust  spread 
that  caused  grain  losses  estimated  at  $50,000  in  that  community  in  one  season. 

One  harherry  ne  ?.r  Big  Fork,  I'ontana,  caused  a rust  epidemic  that  spread  and  damaged 
grain  crops  foi  a distance  of  30  miles.  Rust  fanned  out  from  a few  harherry 
plants  in  York  County,  Pennsylv^’nia , over  an  area  of  500  square  miles,  causing 
grain  losse?  CBtimated  at  over  a.  quarter  of  a million  dollars.  And  hundreds  of 
other  similar  cases  are  nov;  in  the  historical  records  of  harherry  cra.dication 
as  the  work  hfi.s  pro-ressed  over  the  years. 


A single  harherry  in  Pen isylvania  in  1947  spread  rust  to  nearhy  wheat.  Rust 
collections  from  this  gra.in  yielded  24  'ifferent  races.  This  experience  ha.s 
heen  duilicatod  many  times,  and  you  just  he^rd  Dr.  Stajonan  tell  about  identifying 
36  different  races  of  the  rust  from  one  harherry. 


’Te  kno’>f  there  is  a point  of  diminishing  returns  in  just  searching  for  those 
plants.  It  is  nov;  time  to  give  serious  thought  as' to  ’’hat  control  measures 
should  he  continued  in  o.rea.s  vrhero  this  condition  is  reached.  Educational  pro- 
grams are  carried  on  through  schools,  farm  organizations,  through  the  press  and 
over  the  radio  to  keep  continued  interest  in  the  ”ork  and  to  encourage  the  public 
to  report  harherry  plants  to  their  county  agents.  State  and  federal  quarantines 
are  enforced  to  keep  suscoptihle  harherry  plants  out  of  this  territory.  Annual 
rust  surveys  a.re  made  to  help  locate  any  remaining  hushes  that  may  start  a,  local 
outbreak  of  the  disease.  V.’e  kno’’  thes^  measures  np.y  not  he  100  percent  effective, 
’.’e  will  welcome  any  suggestions  any  of  you  people  havo  to  offer  for  improving 
this  pha.se  of  the  program  and  your  recomi.ienda,tions  as  to  ’'’ha.t  agency  should 
carry  it  on  after  the  barberry  population  has  heen  reduced  to  the  place  whore 
searching  is  no  longer  practica.hle. 


I mentioned  a.’''hile  ago  that  four-fifths  of  the  a.rea.  in  the  erf’dication  states  is 
pra.cticall3’’  free  of  harherr'".  But  this  should  not  he  interpreted  to  mca-n  that 
four-fifths  of  the  job  is  done.  Rust-spreading  harherry  hushes  arc  still 
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rlDandr>.nt  in  favorr-.'bl^'  sites  sc-^tt  red  o^'’or  163,000  square  miles.  Their  removal 
is  still  a.  joh.  Under  the  current  program  wo  are  covering  about  25,000 
square  miles  a,  ;^'-ear.  If  this  rate  of  progress  could  he  kept  up  for  about  seven 
years,  the  remaining  initial  r-rork  could  be  completed  and  the  rework  brought  up 
to  date  on  that  remaining'  168,000  square  miles.  But  I am  not  sure  this  rate 
of  covera.gG  can  be  kept  up.  Host  of  the  barberry  sites  in  this  territory  will 
require  about  three  inspections  over  a.  period  of  several  years  to  complete  the 
eradication  of  these  plants.  Areas  still  infested  are  located  in  territory 
^•fherc  ’-working  conditions  are  difficult.  ?iuld  work  ’dll  be  slower  and  the  cost 
^nd  ''^mount  of  rework  above  average. 

Also  during  the  war  years  many  of  the  more  heavily  barberry  infested  areas 
were  b3^~passed  vrhen  labor  and  funds  were  not  available  to  work  them.  In  such 
areas  the  work  got  behind  schedule  on  about  55,000  square  miles.  Such  areas 
became  reinfested  from  fruiting  bushes  that  developed  during  those  years.  Ue 
are  gradually  catching  up  in  these  areas,  and  nov;  they  are  reduced  to  less  than 
50,000  square  miles.  The  ^rork  will  be  pushed  for’-^ard  as  fast  as  possible  until 
such  areas  are  freed  of  the  rust-spreading  barberry.  The  end  result  should  be 
further  reductions  in  stem  rust  losses  and  a low-cost  maintenance  program. 
Continued  state  and  local  participation  is  necessary  to  bring  eradication  vrork 
to  a successful  conclusion. 

ITov/,  let  us  take  a glimpse  at  the  stem  rust  and  barberry  situation  in  a fevr 
states  outside  the  eradication  area.  A few  other  states  maj^  become  interested 
in  undertaking  barberrj^  eradication  in  their  grain  iroducing  areas. 

In  Kansas  nearly  400  -properties  infested  with  rust-susceptible  barberr’^  bushes 
have  been  located  since  1919.  Some  of  these  bushes  have  been  destroyed,  but 
others  are  still  growing.  Infected  bushes  have  been  found  in  22  counties.  Bar- 
berry -plants  in  Kansas  have  provided  an  earlj''  source  of  stem  rust  inoculum  for 
local  grainfields  and  for  subsequent  spread  into  adjacent  states  particularly 
farther  north.  Uncommon  but  virulent  races  of  stem  rust  have  been  identified 
from  rust  collections  made  from  barberry  bushes  and  from  grains  and  grasses 
near  them. 

The  distribution  of  -planted  and  esca-ped  barberry?-  bushes  appears  to  be  general 
throughout  Uew  York  State,  Some  areas  are  so  extensive  in  the  eastern  >art  of 
the  state  tha.t  eradication  costs  vdth  the  -present  methods  might  be  out  of  line 
in  relation  to  grann  values  saved.  Observations  have  indicated  that  losses 
from  stem  rust  a-'-ray  from  barberry  is  usuall^^  limht,  but  near  these  plants 
losses  up  to  100  -percent  occur  f roquentl^?-.  Oats  is  the  principal  small  grain 
cro'p  in,  Hew  York  and  suffers  the  greatest  dama.ge. 

Onl^/-  limited  observations  have  been  made  in  Kentucky,  Tennessee,  ilorth  Carolina, 
and  South  Carolina.,  These  indicate  that  stem  rust  does  not  occur  every  year  and 
is  rarcl.}'-  of  economic  importance  except  in  mountainous  areas  ^Thcre  native  bar- 
berry are  gro^-dng  near  grainfields. 

Ue  a.ro  well  awa.ro  of  the  fact  that  the  development  a.nd  gro^'dn.g  of  improved  rust- 
resistant  varieties  of  grain  and  barberry  eradication  go  "hand  in  hand’^  in  con- 
trolling stem  rust.  Over  the  -past  33  yeans  these  control  measures  ha.ve  reduced 
stem  rust  losses  from  an  a.vcrage  a.nnual  loss  of  43.9  million  bushels  of  wheat, 
oats,  banlej/,  and  ryo  do^n  to  an  estimated  14.5  million  bushels.  As  further 
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rdvanccmcnts  r.ro  mr.dc  in  plr.nt  ‘brocding  rnd  more  aror.s  nro  cleared  of  rast- 
sasceptilDle  'bar'bcrry  "'oashos,  n greater  redaction  in  stem  rust  losses  can.  "be 
expected. 


BIlUEDIiTG-  V/HEIT  FOR  STBI:  BUST  HESISTiJTCB 
vriTH  PARTICULAR  REPSH31TCR  TO  PHYSIOLOGIC  R-A.C3  15B 


R.  R.  Peterson  and  A,  B.  CanpLcll 

Oar  present  project  for  "breeding  spring  v;hea,ts  for  the  so-called  Hast  Area  of 
Western  Can  da  is  a joint  project  in  vrhich  the  folloi'dng  institations  take 
part : 

Canada  Department  of  Agricaltare 

Experimental  Farms  Service 

Cereal  Division,  Ottav.^a,  Ont, 

Dominion  Laboratory  of  Cereal  Breeding,  Winnipeg,  Man. 

Dominion  Experimental  Earm,  Brrndon,  Man, 

Dominion  Experimental  St-'tion,  Morden,  iian. 

Dominion  Experimental  Earm,  Indian  Head,  Sask. 

Dominion  Experimental  Station,  Melfort,  Sask, 

Science  Service 

Dominion  Labor-'^tory  of  Plant  !^atholo.y,  ’’^innipeT,  Man, 

Dominion  Laboratory;-  of  Plant  Pathology,  Saskatoon,  Sask, 

Canada  Department  of  Trade  and  Co’iraerce 

Grain  Research  L.^^bcra tory , Board  of  Gr~in  Commissioners, 

'Winnipeg,  Man. 

The  appearance  in  llorth  America  of  stem  rast  race  15B  complicated  the 
v'heat  breeding  program  in  that  althoa;gh  a fevr  42-chromosome  ’ cheats  were  resistant 
to  this  race  ander  some  conditions,  no  variety  was  !aio'>Ti  to  be  resistant  ander 
all  conditions.  The  plan  adopted  was  to  cross  varieties  having  a.  general 
resistance  to  all  knovm  races  inclading  15B,  even  thoagh  this  resistance  wa.s  not 
of  the  highest  order,  in  an  attem'ot  to  prodace  ne^'f  varieties  having  a higher  degree 
of  general  resistance  to  all  races  than  any  of  the  parental  varieties, 

Soarces  of  Resistance 


The  follo''dng  varieties,  among  others,  were  ased  as  soarces  of  re- 

si  stance : 

Redman  and  other  E44  derivatives 

Thatcher 

McMarachy 

Erontana 

McMarachy  ” Exchange  R.  L.  2265 

AXl  of  these  apxoear  to  have,  ander  some  conditions,  a general  resistance  to  all 
races  of  stem  rast  loiown  to  as.  The  adalt  -plant  resistance  of  Redman  and  of 
Thatcher  to  15B  is  effective  only  ander  light  or  moderate  attacks  and  is 
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insafficient  under  conditions  of  a heavy  epidemic.  The  McMurachy  type  of 
resistance  is  effective  at  all  stages  of  plant  growth  from  young  seedlings  on^^rard 
and  is  of  a high  degree  providing  the  plants  are  grown  under  moderate  temperature 
conditions,  ’/hen  plants  are  grown  under  ahnormally  high  tenieratures  the 
resistance  is  x^artially  or  com^oletely  lost.  This  happens  ra.rely  under  field 
conditions  in  the  rust  area  of  'Te stern  Canada  hut  fairly  often  in  some  parts  of  the 
wheat  growing  area  of  the  United  Sta^tes.  Urontana  has  a fairly  high  degree  of 
resistance  at  all  stages  of  growth  to  15B  and  other  races. 

The  main  stem  rust  resistance  of  H44  is  governed  hy  a single  gene  ^^nd 
the  same  can  he  said  of  the  llcllurachy  resistance*.  Red  Rg^npt  -an  and  Kenya  R L 1373 
have  a gene  for  resistance  allelic  to  that  of  I.cl.urachj?’.  TriS  rosi.:tance  of 
Thatcher  is  more  complex,  and  this  is  prohahly  true  of  the  Kaonhiia  resistance, 

Ue  now  obtain  the  Mcllurachy  gene  chiefly  chrough  I'cMurachy  X Xxcliange  R L 2265,  a 
variety  having  the  Mchurachy  type  of  stem  rust  resist^^nce  and  the  Exchange  type  of 
leaf  rust  resistance. 


Some  of  the  crosses  made  and  the  hest  derivatives  from  the  standpoint 
of  resistance  to  both  stem  and  leaf  rust  are  shown  helo^'^ 


Cross 

RL  2265  X Redman 
RL  2265  X Redman^ 

RL  2265  X Redjnan 

Thatcher  x (RL  2265  x Redman^) 

(iiida  X Cadet)  x (PJu  2265  x Redman^) 
Front ana  x (RL  2265  x Rodman^) 


Promising  Derivative-  (RJj  Uu.ri~bers) 

2325,  2327.5,  2332.1. 

2661,  2671,  2672. 

2564,  2632,  2679.  2705,  2706. 

2553,  2651,  2655,  2566,  2695,  2702,/^.  . 

2667,  2709. 

2520 


RL  2520  prohahly  has  the  highest  degree  of  resistance  to  stem  rust 
races,  including  153,  of  the  twent^  derivatives  listed  above.  Lr,  T,  Johnson’s 
greenhouse  tests  in  vrhich  seedlings  grown  under  low,  high,  and  fluctuating 
temperatures  respectively  wore  infected  ^-rith  153  stem  rust  indicated  that  RL  2520 
had  more  resistconce  than  the  parental  varieties,  Frontana,  I.'cliurachy , and  Redman, 
This  shows  that  several  general  resistances  can  he  combined  to  obtain  a higher 
degree  of  general  resistance.  The  19  derivatives  of  the  crosses  not  involving 
Frontana  r-11  have  considerably  more  resistance  to  stem  and  leaf  rust  under  Manitoba 
conditions  than  the  present  co"inercial  vdieat  such  as  Redman  or  Thatcher,  In  the 
adult  stage  they  are  resist^^nt  over  a ^-rider  ran'’e  of  conditions  than  McMurachy 
wheat.  In  Manitoba,  ^'dth  inoculum  of  15B  and  other  stem  rust  races  present,  most 
of  these  19  derivatives  usuallv  carry  0 to  trace  of  stem  rust  in  the  field. 

However,  if  sufficiently  high  temperatures  occur  to  break  the  McMurachy  resistance, 
and  if  the  amount  of  153  inoculum  and  other  conditions  overcome  the  H44  or  Thatcher 
type  of  resistance,  these  v'hcats  could  be  expected  to  be  susce-otible.  It  is  of 
interest  to  note  here  that  the  most  severe  attack  of  153  we  vrcre  able  to  induce 
in  the  field  at  Uinnipev  vras  in  1946,  and  that  R,  L.  2325  carried  trace  to  V-lo 
of  stem  rust.  In  the  s-..edling  sta.a;e,  at  low  o^r  moderate  temperatures  the  19  deriv- 
•'^tivcs  -ivo  mostly'"  (0;)  1 and  2 typos  of  pustules.  Under  high  tern /eratures,  as 
far  as  our  owidence  goes,  those  wheats  give  3 or  4 types  of  pustules. 


Uhcat  breeders’  using  such  a vrheat  as  R,  L.  2520  in  crosses  as  a source 
of  resistance  to  153  would  be  ^-rell  advised  to  gro’f  large  F2  populations  because 
of  the  complex  nature  of  the  stem  rust  resistance. 
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RSACTICH  or  'rHSAO  1A3J3H1Z6  TO  R.^LCr  15B 
T.  Johnson 

liost  of  the  information  on  wheat  varietal  reaction  to  15S  available  ap  to  the 
end  of  1949  is  sammarized  in  the  follo^'dng; 

(1)  Field  Infection  Experiments  with  Races  15A  and  153  of  Pace  ini  a,  -^r  a mini  s 

tri tici . Phptopath.  39:  41-46,  1949.  (T,  Johnson) 

(2)  Reaction  of  '/heat  Varieties  to  Leaf  Rast  and  Stem  Rust.  (T.  .Johnson, 

R.  F.  Peterson  and  A.  B.  Campbell)  - Mimeographed  for  circulation  to 
rust  investigators  and  ^-rheat  breeders. 

Report  (l)  above,  showed  that  15B  was  decidedl:/  more  virulent  than  151  in  the  .. 
field  to  certain  rust  resistant  common  wheats. 

Report  (2)  summarises  available  inf or..ia.tion  on  reaction  of  ^rheats  to  individual 
physiologic  races'^-:,  including  15B,  Field  infection  tests  with  15B  are  summarized 
in  this  report  but  in  only  one  year,  1946,  v/as  infection  by  this  race  good.  The 
results  of  this  test  (Table  12)  vrere  disconcerting  in  that  Thatcher,  Redman,  and 
Cadet  carried  almost  as  much  rust  as  Marruis  as  did  also  derivatives  of  crosses 
of  Regent-Thatcher , Thatcher- Ipex,  and  Mida-Ca.det.  Lower  percentages  occurred  on 
several  hybrid  lines  derived  from  licMurachy  X Exchange.  Durum  varieties  tested 
^’^ere  susceptible  except  R.  L.  1714  from  C-olden  Ball  X (lumillo  X Mindum) . 

Adult-Plant  9-reenlxOuse  Tests  Dec,,  1949,  and  April.  1950 

In  greenliouse  tests  performed  at  about  63®F  and  73-80*^F  in  December,  1949,  and 
repe^^ted  in  4pril,  1950,  Marruis  and  Redman  proved  about  eourlly  susceptible  to 
15^  and  153.  Other_ varieties:  Thatcher;  G-abo;  Lee;  Red  Egyptian;  McMurachy; 

(111.  ITo.  1 X Chin.*^)  X T.  tin.  R.  L.  2537;  2265  Redm.''^  R."l.  2632;  and 
That.  X (2265  Redm.^)  R.  L.  2643  vrere  more  susceptible  to  153  than  to  15A, 

These  varieties  were,  for  the  lost  part,  moderately  resistant  to  15B  at  63°F  and 
less  resistmt  or  moder  tely  susceptible  at  73®  to  80®F.  Except  for  Marcuis  and 
Redman  the  varieties  tested  ^-rere  resistant  at  both  temperatures  to  races  29,  38, 
and  55, 

1950  Field  Plot  Tests  at  Winnipeg 

The  amount  of  15B  in  the  rust  nursery  plots  at  "'innipeg  was  relatively  small  as 
is  indicated  by  the  fact  that  Carleton  and  Mindum  shovred  only  10^^  infection 
(on  Sept.  8)  vrhile  infections  on  susceptible  I'rheats  ranged  as  high  as  35^, 

Mercury  showed  infection  and  Premier  ^'hile  trace  only  v/as  found  on 
Thatcher,  Lee,  Redma.n,  Regent,  Renovm,  Hope,  H44  and.  G-abo,  Red  E-g^^tian,  McMurachy, 
and.  McMurachy-Exchange  derivatives  ^rere  mostly  free  from  stem  rust.  Of  South 
.Anerican  v/heats,  Fronteira  had.  20^  stem  rust,  Rio  Ilegro  l^j,  Frontana  and.  Surpresa 
trace. 
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Seedling  Tests  Oct.~ITov..  1950 

Though  a good  deal  of  varietal  testing  with  15B  done  prior  to  1950  it  seems 
necessary  to  repeat  much  of  this  no^r  as  there  is  no  guarantee  that  the  race  15B 
so  common  last  summer  is  identical  with  the  few  cultures  of  this  race  that  had 
"been  studied  previously.  Consequently,  the  testing  of  varieties  in  the  seedling 
stage  was  commenced  about  a month  ago.  As  it  seems  likely  that  environmental 
conditions  exert  a considerable  influence  on  reaction  to  15B  some  of  the  tests 
were  performed  under  three, different  conditions  of  temperature  (l)  fluctuating 
temperature,  low  at  night  about  56°F,  high  in  daytime  about  80°F,  (2)  relatively 

constant  low  temperature,  about  63*^F,  (3)  relatively  constant  high  temperature, 

about  SO^F, 

Of  the  durum  wheats,  G-aza  showed  fair  stability  of  reaction  at  the  high  temperature 
Of  the  common  wheats  tested,  all  became  susceptible  at  the  high  temperature  ex- 
cept Frontana.  and  the  Frontana  derivative  R.  L.  2520. 


Soed.ling:  Reaction  of  20  l-/heat  Varieties 
Under  Three  Different  Conditions  of  Tem-iorature 


Variety 

Fluctuating 
56°F  - 80°F 

Temperature 

Low 

63°F 

Hi^ 

80°F 

1. 

T.  timopheevi 

(1)  to  (2)  + 

(3) 

2. 

Yaroslav  Smmer 

(4)- 

(3)± 

(3)± 

3. 

Bald  Medeah 

(4)c 

(3)± 

(3)± 

4. 

B.  Med.  X R.'  L,  1317,  R.  L.  1742 

(X) 

(X) 

(3)+ 

5. 

Chaoinge 

(2)r 

(2)- 

(3)  to  (3)= 

6. 

G-aza 

U)t 

(2) 

(2)  + 

8. 

lumillo 

(D-  to  (X)- 

(X) 

(3)  to  (4)- 

9. 

lum.  X Mnd.,  R.  L.  1317 

(X) 

(3)  + 

(4)- 

10. 

G-olden  Ball 

(1)  + 

(1)  + 

(2)  to  (3)- 

11. 

0.  Ball  X R.  L.  1317,  R.  L.  1714 

(3)- 

(2) 

(3)-  to  '.3) 

16. 

McMurachy 

(:) 

( ; ) to  (1)- 

(3)  to  (4^ 

17. 

Kenvcu,  R,  L.  1373  , 

(:) 

( ; ) to  (1) 

,(3)  to  (4)- 

18. 

2265  X Redm.3,  R.  L.  2564 

(:) 

(1)±  to  (X)- 

(3)  to  (4)- 

20. 

Thatcher 

(4)- 

(3)-)- 

(4)- 

22. 

Front.  X (2265  X Redm.^)  R.  L.  2520 

(;) 

( ; ) to  (1)- 

(1)  to  (2)- 

26. 

Front  an-- 

(2) 

(2)- 

(2) 

27. 

2265  X Rodman,  R.  L.  2325 

. (:) 

(i)± 

(3)  to  (4)- 

28. 

" X » . R.  L.  2327.5 

(;) 

(i)± 

(3)  to  (4)-' 

29. 

” X Redman^,  R,  L,  2661 

(;) 

(1)±  to  (X)= 

(3)  to  (4)- 

31, 

" X Redman^,  R.  L.  2632 

(:) 

(1)±  to  (X)  = 

(3)  to  (4) 
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Discassion 

E,  C.  StP-kman-  Is  Frontrna  resistance  to  race  15B  relatively  stalDle? 

E»  R.  Aasemas-  It  varies,  "but  is  relrtivcly  staole  in  the  greenhoase. 

F,  Hanna-  Are  any  kno^m  sources  of  reisistpnce  to  15B  adequate? 

E,  C.  StP-kmrji-  There  is  not  enough  evidence  to  Justify  a.  definite  ansvrer. 


PROGRESS  OE  BREEDING  FOR  STEM  RUST,  UITH  PARTI CULAH  REFERENCE 
TO  RACE  15B,  AT  ST.  PAUL,  MINNESOTA 
E.  R,  Ausomus 

Race  153  of  stem  rust  has  heen  included  in  our  hreoding  program  since  1944,  During 
the  years  1944  to  1947  inclusive,  15B  was  put  out  in  the  regiilaf  Rust  Nursery  as 
one  of  the  races  used  in  making  up 'a  composite  mixture.  In  a.ddition,  a group  of 
varieties  were  grovm  in  isolated  nurseries  each  year.  The  results  obtained  in 
these  two  nurseries  are  given  in  Table  1.  It  is  seen  from  this  table  that  four 
vfheats  — Red  EgArpti-n,  Kenya  58  r>nd  117i,  and  McMurachy  — vtiich  vrere  resistant 
in  the  seedling  stage,  vrere  also  hi.Hily  resist"'’nt  in  both  nurseries  in  the  field. 

The  results  given  in  Table  1 do  not  show  much  difference  in  infection  bet^reen  the 
varieties  .gro’-m  in  the  t’»^o  nurseries.  The  15B  nurseries  were  planted  late. 

In  1948,  and  since,  all  available  races  vdth  the  exception  of  153  were  used  to 
create  the  epidemic  in  the  regular  rust  nursery  and  a separate  nursery  set  up 
using  15B  race  of  stem  rust,  only.  Duplicate  olantings  of  all  the  material  grown 
in  l/40  acre  plots,  rod-row  trials  --^nd  F4  and  F5  generation  were  made  in  the 
153  nurseries  since  that  time.  The  results  obtained  in  the  regular  rust  nursery 
and  in  the  spocia.l  153  nursery  on  a few  of  the  st'-.ndard  varieties  are  given  in 
Table  2.  The  infection,  in  general,  has  been  heavier  on  the  varieties  arown  in 
the  15B  nursery. 

Breeding  Studies 

The  main  sources  of  resistance  to  stem  rust  race  153  used  in  our  breeding  program 
have  been  Kenya  58  and  117A,  Red  Egyptian,  Cadet,  and  Frontana,  McMurachy  vras 
r'lso  resistant,  but  we  have  not  used  it.  All  of  these  varieties  are  resistant  to 
this  race  in  the  seedling  stage. 

Origin'll  crosses  of  the  two  Kenya's,  and  Red  Egjnotian  were  made  with  Mida,,  ^^nd 
Newtha.tdi  in  1944  and  later  with  Thatcher.  Four  backcrosses,  using  Newtha.tch  and 
Mida  as  the  recurring  parents,  were  made  vrith  Kenya  58. 

Large  Fg  populations  of  the  crosses  involving  the  two  Kenya’s  and  Red  Egyptian 
vrith  Mida:,  and  Newthatch  were  gro''Vi  in  the  Rust  Nursery  in  1945,  Stem  rust  infection 
vras  light  and  plant  selections  made  during  the  summer  vjere  tested  to  stem  rust 
race  153  in  the  seedling  stages  in  the  vrinter  of  1945-6.  The  results  obtCvined  a.re 
given  in  Table  3.  A large  number  of  these  selections  vrere  resistaJit, 
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Table  1.  Reaction  of  certain  spring  wheat  varieties  to  stem 

rast  in  1944  - 1947.  ■ • 


Variety 

Conposite  nixture  of  stem 
rust  races,  15B  included 

IM) 

Race  15B  only,  isolated 
Plots 

No.  of  Races 
Seedling 
Reaction 

1944 

1945 

1946 

1947 

.194^4 

1945 

1946 

1947 

R 

MR 

s 

Thatcher 

m 

M. 

T 

5 

5 

13 

T 

9 

20 

13 

1 

10 

Rival 

10 

T 

25 

15 

25 

T 

26 

10 

11 

32 

25 

Pilot 

2 

T 

15 

10 

20 

T 

18 

5 

14 

5 

13 

Mi  da 

3 

T 

20 

5 

22 

4 

26 

10 

12 

21 

11 

Tinstein 

5 

T 

25 

30 

18 

13 

13 

10 

48 

5 

1 

Red  Sgyption 

2 

T 

T 

T 

T 

— 

10 

50 

7 

10 

Kenya  58 

T 

T 

T 

2 

10 

13 

5 

2 

Kenya  117A 

T 

m 

X 

T 

1 

5 

13 

6 

2 

McMarachy 

— 

— 

T 

T 

3 

20 

32 

6 

13 

Marquis 

60 

30 

65 

— 

35 

60 

60 

Ceres 

50 

10 

60 

24 

50 

60 

12 

18 

22 

Surpre  Sca 

Mindun - 

15 

m 

a. 

15 

20 

27 

22 

10 

5 

Carle  ton.  '• 

10 

T 

5 

5 

28 

2 

2 

5 

47 

1 

17 

Ste^^ra.rt 

10 

T 

5 

7 

12 

2 

T 

10 

20 

0 

8 

Table 

2.  Mature  plant  ro-action  of  certain 
rust  races  cat  University  Pam,  during 

varieties  to 
1943  - 1950. 

stem 

Percentage 

Infection  of 

Stem  Rust 

In 

Rercular  Nurse r:r 

15B  Nursery 

Variety 

194S 

! 1949  1950 

1948 

1949 

1950 

Thatcher 

T 

15 

15 

40 

Rival 

T 

30 

20 

40 

Pilot 

3 

No . 25 

20 

No 

35 

Mi  da 

T 

35 

15 

40 

Lee 

10 

25 

35 

40 

Henry 

5 

Stem  25  . 

35 

Stem 

60 

Marquis 

65 

70 

70 

60 

Ceres 

45 

50 

— 

Tinstein 

30 

Rust.  25 

60 

Rust 

30 

Kenya  58 

40 

25 

25 

10 

Kenya  11 7A 

35 

25 

35 

5 

Red  Egyptian 

10 

20 

— 

Prontana 

10 

5 

Mindun 

50 

35 

50 

50 

Carleton 

25 

20 

50 

15 

Stewart 

30 

35 

50 

25 
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Selection  for  field  nnd  seedling  rosistP.ncc  to  n particular  race  have  "been 
followed  since  in  these  and  other  crosses  having  one  of  the  parents  resistant  to 
15B.  A nuriher  of  the  lines  from  these  crosses  ha.ve  heen  grown  in  rod-row  tria,ls. 
The  Kenya  58  and  117A  deriva,tives  have  "been  highly  susceptihle  to  leaf  rust  and 
poor  yielders.  The  Red  Egyptian  derivatives  have  all  "boon  discarded  'bccaasG  of 
poor  yields,  weak  straw  and  other  undesirahle  characters. 

In  addition,  a large  numher  of  Tinstein  derivatives  have  heen  continued  and 
several  of  these  appeared  resistant  in  the  field  during  the  pa.st  summer, 

Surpreza  is  also  moderately  resistant  to  15B  in  the  seedling  stage  and  in  the 
mature  plant  stage.  Selections  from  this  cross,  hovrcver,  v^ere  poor  in  milling 
and  haking  so  have  '^ll  heen  discarded  hut  three.  These  three  vrere  resistant  in 
the  field  hut  do  not  have  seedling  resist'^nce. 

In  summ''ry,  , the  sources  of  resistance  to  ISB'Used  in  crosses  have  heen  Ken^^.  58, 
and  Kenya  117A,  Red  Egyptiaji,  Cadet,  Surpresa,  and  Frontana.  Selections  are 
a.vailahle  from  crosses  of  these  varieties  vrith  the  commercially  grora  wheats 
which  appear  resistant  in  the  m-'^ture  plant  stage  and  a nui.iher  of  the  hybrids  are 
resistant  in  the  seedling  stage.  A numher  of  the  hybrid  lines  are  now  being 
tested  for  yield  and  other  characters  in  the  rod-ro''''  trials.  The  best  selections, 
at  present,  for  resistance  to  153  are  Frontana,  derivatives. 

Our  present  vie^^jpoint  is  to  select  hybrids  in  present  material  vrhich  has  seed- 
ling resistance  to  15B  and  tost  these  further  under  field  conditions  next 
summer.  Our  long  range  viewpoint  is  to  study  seedling  reaction  to  individual 
races  attenuating  to  locate  genetic  factors  which  will  control  resistance  to  a 
number  of  races  similar  to  the  study  made  by  Koo,  so  that  in  the  future  we  can 
cross  varieties  knowing  the  races  a given  factor  will  control.  Then  combine 
those  varieties  in  order  to  get  as  much  resistance  to  a.s  many  races  as  possible 
in  one  variety. 


Table  3.  Seedling  reaction  of  F4  hybrid  lines  and  parents  of 


certain  crosses  of  spring  wheats,  in  1946,  1^ 


Va.riety 

P Re 

Lines 
si  St ant 

or  'parents 
Segrogatine: 

classified  as: 
Suscootible 

Total 

Mida 

10 

10 

Mi da  X Kenya  117A 

T?  - 

50 

23 

14 

87 

Kenya 

p 

8 

2 

10 

Red  Egyptian 

P’ 

10 

10 

Red  Egyptian  X Mida 

^4 

53 

23 

17 

93 

Mida 

P 

10 

10 

Kenya  58 

P 

9 

9 

■ Kenya  53  X Kev/t hatch 

44 

23 

13 

80 

ITewthatch 

P 

9 

9 

Red  3g;;-rptian 

P 

6 

6 

Red  Egyptian  X Kevrthatch 

F4 

24 

1 

22 

47 

Newt hatch 

P 

5 

5 

\!  Cooporativo  investigations  between  Dopartnents  of  Agronomy  and  Plant 
Grcnetics  and  Plant  Pathology. 
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STOI  RUST  IIT  iiONTAHA 


F.  H.  McUeal 

The  history  of  stem  rust  epidemics  indicate  that  this  disease  has  never  heen 
very  ddstractive  to  Montana  whe^t  growers,  Mr.  Morris,  of  the  Botany  Department 
at  Montana  Sta.te  College,  informs  me  that  during  the  years  1916,  1923,  and  1938 
stem  rust  did  do  some  damage  in  the  Northeastern  counties  and  those  counties 
bordering  North  Dakota.  The  year  1916  vras  probably  the  vjorst  in  our  history  when 
we  had  an  estimated  loss  of  about  10^,  In  1923  Mr.  Morris’  estimate  was  something 
like  4^  of  Eastern  Montana’s  spring  wheat  crop  and  in  1938  the  loss  was  about  the 
SJ^ne,  The  other  large  wheat  producing  areas  of  Montana,  such  as  the  Triangle  Area 
and  the  Judith  Basin  Area,  have  never  suffered  much  loss  from  either  leaf  or  stem 
rust, 

Montana  has  reported  very  little  stem  rust  in  years  other  than  the  three  already 
mentioned,  Perhap.s  it  is  not  correct  to  say  there  has  boon  none  at  all,  but 
certainly  it  is  not  correct  to  report  a trace,  which  is  usually  interpreted  as 
one  tenth  of  a percent  of  our  wheat  crop,  v;hen  only  an  occasional  field  is  in- 
fested or  a few  plants  vrithin  a field  are  damaged. 

Race  15B  of  stem  ru.st  was  found  on  spring  wheat  in  Western  Montana  in  1950,  as 
reported  by  Dr,  Staknan,  However,  only  one  samx)le  of  stem  rust  was  sent  in  by 
Montana  farmers  to  the  Botany  De-partment  during  1950  for  identification.  There 
vrere  a few  other  specimens  picked  up  but  certainly  stem  rust  was  of  minor  importance 
in  Montana  in  1950. 

Since  no  equipment  has  been  provided  for  inducing  stem  rust  epidemics  at  Bozeman 
and  since  we  seldom  get  rust  readings  in  our  nurseries,  none  of  our  breeding 
material  has  been  screened  for  this  disease.  Through  the  courtesy  of  Dr.  Ausei^s 
at  the  Minnesota  Station  some  of  our  more  promising  sawfly  resistant  lines  have 
been  tested  for  rust  resistance,  but  it  is  doubtful  if  any  of  these  would  prove 
resistant  to  race  15B.  We  are  carrying  several  selections  from  crosses  involving 
such  wheats  as  Frontana,  Timstein,  Chinese,  and  Frondoso.  It*  is  possible  that 
some  of  these  wheats  might  have  some  resistance,  although  as  I say,  they  have  not 
been  tested. 


HISTORY  OF  AMPHIPLOID  WHEAT  BREEDING-  AND  SOiiE  RESULTS 

L.  R.  Waldron 

Dr,  E.  R.  Sears,  cooperating  ^dth  E.  S,  McFadden,  crossed  T.  Timopheevi  and  Ae, 
squarrosa  (nl4,7)  to  secure  a sterile  -plant  the  chromosome  setup  of  which  became 
hexaploid  and  fertile  when  subjected  to  colchicine  treatment.  Dr.  R.  W.  Allard  of 
Madison  crossed  and  backcrossed  the  amphiploid  with  a selection  from  111,  No.lXChi- 
nese,  and  seeds  from  the  second  cross  vrere  sent  to  (now  Dr#)  G-lenn  Smith,  along 
vrith  a few  of  the  original  amphi^Dloid  and  hybridized  seeds.  These  were  generously 
divided  with  the  writer  after  their  receipt,  in  the  spring  of  1944,  Crossings 
were  made  vrith  Ng  3144,  an  unimportant  selection  and  used  because  of  its  late 
pollen,  and  an  Fg  selection  from  this  was  crossed  vrith  Nevrthatch  in  1945.  From 
this  last  cross  a large  number  of  offspring  have  been  produced,  indicated  in 
general  by  ”45”,  vrhich  have  shovm  a remarkable  series  of  segregations.  The  vrriter 
vras  told,  because  of  the  considerable  number  of  inferior  segregating  units,  not 
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miich  could  Ijg  expected  from  the  cross,  3ut  it  seemed  with  so  much  of  the  offspring 
shovring  pinki sh,  careful  search  should  show  some  offsetting  the  poor  ones,  with 
desirable  characters,  non-Micurinite  so  to  speak.  This  is  proving  true.  In  what 
follows  many  comparisons  are  made  v/ith  Lee  as  this  appears  to  have  heen  the  most 
promising  variety  in  1950  ?nd  was  usually  used  as  a chock. 

Scries  827  carried  60  of  the  amphiploid  hybrids  and  4 checks,  seeded  ih  qua,d- 
ruplicate  with  average  yields  ranging  from  37,1  to  23,0  b.p.a.  The  8 highest  yield* 
ing  selections,  numbered  1.10,24.1-8,  came  from  unit  plants  of  an  F5  row  in  1948. 
These  in  827  averaged  36,1  bush.,  significantly  more  tha.n  the  Lee  check  at  32.6 
bush.  The  maximum  stem  rust  reading  among  the  8 ^ras  23^  with  3 recording  3,  7, 
and  8"'^  with  essentially  zero  leaf  rust.  Lee  carried  15^  stem  rust  and  segregated 
leaf  rust.  These  avmless  selections  have  been  entirely  free  from  loose  smut  and 
have  shown  satisfactory  strength  of  straw.  A composite  sample  of  this  family  is 
presently  being  milled.  A sample  from  the  larger  1,10  fatnily  was  micromilled  from 
the  1949,  crop  resulting  in  a loa^f  30^  larger  than  the  check  loaves  from  Lee  and 
Thatcher  and  with  higher  protein  content. 

Series  830,  with  yields  ranging  from  45,1  to  21.0  bush.,  similar  in  arrangement 
to  827,  carried  14  a^^niless  selections  from  the  3,6  familjT-,  These  averaged  41.8 
bush,  against  37.8  for  Lee,  a difference  lacking  significance.  Leaf  rust  on  these 
was  zero  against  80^  for  Tha-tcher,  The  14  avera.ged  7f^  stem  rust  I’dth  14^  scored 
on  Lee.  Four  of  the  higher  yielding  ones  averaged  significantly  above  Lee,  As 
vrith  the  preceding  family  loose  smut  has  been  absent  and  straw  is  satisfactory. 

The  3.6  selections  have  shown  good  yields  in  other  experiments.  Sight  of  them 
grown  in  the  Elimination  nursery  in  1950  haa'-e  been  micromilled  with  an  average 
loaf  volume  of  222cc  compared  with  190cc  for  Lee  and  215  for  Hewthatch,  Protein 
content  vras  equal  to  that  for  the  2 checks.  Five-pound  samx^les  each  of  3 of 
these  have  been  sent  to  Bra^'ley  for  winter  increase.  One  number  of  this  family, 
3.6.56,  might  be  given  particular  mention  for  in  yield  it  stood  first  in  series 
830  among  63  others  with  7,3  bush,  above  Lee  and  first  in  the  Elimination  nursery 
among  101  others  gro^n  at  3 localities  where  Lee  was  third,  2.8  bush,  lower.  The 
loaf  volumes  of  this  selection  and  Lee  were  235  and  190cc  resp,,  X'^hile  in  the  *’45” 
increases  the  2 volumes  were  230  and  190cc. 

These  ”45”  increases  gro'-m  in  1950  consisted  of  56  selections  from  the  5 experi- 
ments, 806  to  810,  grown  in  1949  '^hich  had  shown  good  yielding  capacity  and  were 
satisfactory  in  milling  and  baking  from  a single  micromilling  trial.  They  were 
gro’-ni  quadru  )licated  totaling  about  ,03  acre  each.  Because  of  15B  invasion  and 
other  deficiencies  only  22  have  been  carried  to  the  milling  and  baking  stage. 
Samples  of  6 of  these  have  been  sent  to  Brawley  for  xirinter  increase.  The  average 
weight  of  samples  in  reserve  is  33  lbs,  and  of  the  best  of  these  enou^  seed  is 
now  available  for  field  plot  trials  at  a limited  number  of  st'^tions. 

Crosses  were  made  in  1946  between  Lee  and  2 sibs  of  Mida,  3175,  and  3264.  F4 
rows  were  grown  of  these  in  1*^50  and  in  one  experiment  15  of  the  selections  were 
grown  in  quadruplicate  with  Thatcher,  Lee,  and  Rival  used  as  checks.  Segregation 
for  rust  1^/as  naturally  expected  among  the  15  but  one  of  them,  645.8.5,  made  a re- 
markable shovring  vrith  zero  stem  rust  recorded  against  it  and  2^  leaf  rust  of 
necrotic  type.  Lee,  grovm  comparably,  scored  14^  stem  rust.  The  yield  of  this 
vras  45.2  b.p.a,  with  41,2  for  Lee  vrith  the  loaf  volume  200cc  vrith  225cc  for  Lee, 
Through  error  no  plant  selections  vrere  made  of  this  selection  but  many  were  made 
from  Lee  X 3264  and  sent  to  Bravrle^/  for  increase.  Those  vrere  taken  from  rows  of 
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good  appearance  aJid  scoring  about  stem  rust,  distinctlj'"  below  Lee  grovm  con- 
parably.  Some  of  the  645o8.5  will  bo  gro^m  rt  Bravrley. 

An  ampliploid  selection,  45.1,5,  ^.^ras  sent  to  Dr,  H.  S’,  Peterson  of  Winnipeg  in 
1947  to  be  gro\m  in  the  153  nursery,  With  the  return  of  individual  plant  off- 
spring one,  1,5,16,  ’'^rs-  scored  resistant  to  leaf  rust  and  not  above  10-^  for  stem 
rust.  Increased  in  the  greenliouso  it  vras  placed  in  a yield  trial  in  1943  with  no 
leaf  or  stem  rust  in-  evidence  but  with  stem  rust  up  to  ZOfo  scored  by  other  un- 
related hybrids.  Seed  from  this  selection  vras  sent  again  to  Dr®  Peterson  in  1949 
for  another  nurserjr  trial.  Prom  this  15B  trial  22  plants  of  1,5,16  wore  increased 
in  the  greenhouse  and  further  increased  in  rows  in  1950,  Leaf  rust  on  these  was 
rated  as  zero  or  trace  but  a.  marked  segregation  of  stem  rust  was  evident  ranging 
from  trace  to  30^,  Two  selections,  1, 5, 16.1  and  2,  carried  trace  while  3 carried 
Zfo  and  one  5fo,  Those  6 were  saved  and  portions  of  them  sent  to  Brawley,  Milling 
and  baking  tests  wore  made  of  the  6 ^-dth  all  volumes  205cc  and  above,  Mos, 

1,5,16,1  and  2 had  volumes  of  225cc,  the  sane  as  the  checks  Thatcher  and  Lee, 

These  selections,  awned,  had  excellent  appearance  as  to  strength  of  straw  and 
yielding  capacity.  The  22  selections  s]aoifed  complete  freedom  from  loose  smut. 

They  wore  of  the  Fg  generation  in  1950  nnd  increases  from  Py  unit  plants, 

''liile  the  selections  mentioned  above  and  some  others  sh^w  favorable  reactions  to- 
ward 15B  further  confirmation  is  needed  as  to  their  behavior  under  other  conditions 
One  may  be  reasonably  sure  that  the  agronomic  and  quality  characters  of  most  of 
them  are  satisfactory  and  mainly  what  is  needed  is  the  go-ahead  signal  with  respect 
to  15B  resistance,  Fortunately,  the  Worth  Dakota  Experiment  Station  has  an  im- 
proved seed  farm  upon  which  those  vrinter  increased  selections  can  be  seeded  that 
show  acceptabliity.  One  can  hardly  hope  at  present  that  complete  freedom  from’ 

15B  can  bo  found  associated  in  selections  ^'hich  also  carry  the  needed  field  and 
technology  qualities  to  warrant  increase  and  distribution, 

FRIDAY  AFTERWOOW,  W0YEM3ER  17,  T.  S.  Stoa,  Chairman. 

PEESEWT  STATUS  OF  BREEDIWC  FOR  EESISTAWCS  TO  STM  RUST  ILdCE  15B  IN  DURUM  lifHEAT 

Ruben  M . He e man 
Field  Observations  in  1950 

A significant  amount  of  infection  was  first  found  in  an  increase  field  of  Nugget 
at  Edgeley  on  July  27.  This  field  was  seeded  in  April  and  showed  30^  or  more 
infection,  A field  of  the  same  variety  seeded  in  May  showed  only  a trace  as  did 
all  of  the  varieties  in  the  field  plots.  On  July  31,  ^t  Fargo,  a nursery  planted 

on  Maj/-  18  was  just  headed  out.  An  infection  center  in  one  replication  of  the 

nursery  showed  considerable  amount  of  rust  developing  on  Ld.  333,  Carleton,  and 
Nugget,  Before  the  crop  matured  infection  reached  90  to  lOOfo  in  this  center.  All 
of  the  varieties  in  the  test  showed  at  least  a trace  of  rust  by  the  end  of  July. 

On  August  3 and  4 on  a trip  through  the  major  durum  producing  area,  traces  of 
stem  rust  were  found  in  fields  all  along  the  route.  These  traces  usually  appeared 

as  single  large  susceptible  pustules  on  the  loaves.  The  cro^)  was  heading  at  this 

time.  The  uniform  distribution  of  this  initial  infection  and  the  crop  so  far 
from  maturity  indicated  the  durum  producer  was  going  to  have  some  trouble  this 
year  in  spite  of  the  fact  that  the  crop  had  made  a.  very  fine  growth  and  looked 
very  good  in  gener'^.l. 


16- 


Daring  the  month  of  August  the  rust  infection  kept  increasing  on  rll  the  varieties 
at  Fargo  including  Pentad  vjhich  for  years  has  had  an  effective  nature  plant  re- 
sistance. 

Damage  fron  rust  vras  heaviest  in  the  central  part  of  the  state.  To  the  south 
much  of  the  crop  matured  "before  heavy  damage  occurred.  Late  sovm  fields  of  T 
Carleton  vrere  severely  damaged.  Fields  slanted  as  early  as  possi"ble  in  the  north- 
got  "by  v/ith  surprisingly  little  daj.iage.  The  durum  som  a week  or  more  later 
shovfed  a conaidera"ble  mount  of  damage. 

Stem  Rust  Reaction  of  Present  "'Varieties 


Rone  of  the  varieties  in  field  plots  or  advanced  nursen^  tests  was  resistant  to 
15B.  Even  Pentad  and  Monad  were  infected  quite  "badl;/-.  Some  differences  v/ere 
noted  in  the  amount  of  infection  "but  ^rere  too  small  in  most  cases  to  "be  signifi 
cant, 

Ta"ble  1,  Stem  rust  readings  in  percent  on  the  1950  field  plots  at  Fargo  and 
Langdon, 


Variety 

. . ?argp.  _ 

Langdon 

kvo. 

Ld.  308 

75 

40 

58 

Ld.  306 

85 

50 

63 

Ld.  341 

75-80 

60 

69 

Ld.  221 

80-85 

60 

72 

Stewart 

80-35 

60 

72 

Mindum 

80 

70 

75 

Carleton 

30-85 

70 

77 

Rugget 

80 

SO 

80 

"'^ernur.i 

55 

— 

Pentad 

65 

— 

— 

Ld.  335 

— 

40 

— 

Monad 

— 

40 

— 

Ku"banka„ 

— 

SO 

— 

Ld.  333 

— 

80 

— 

T a"ble  2.  Stem  rust  readings  in  percent  on  the  1950  Durur.i  "Variety  Rursery. 


Variety 

Fargo 

Langd'^n 

Minot 

-Average 

Ld.  340 

30 

64 

70 

55 

Ld.  341 

41 

65 

67 

58 

Vornum 

20 

72 

87 

60 

Ld.  308 

29 

76 

77 

61 

Mindum 

46 

72 

67 

62 

Ld.  306 

42 

78 

. 73 

64 

Stewart 

38 

SO 

77 

65 

Rugget 

56 

74 

70 

67 

Carleton 

50 

84 

83 

72 

Ld.  335 

70 

84 

73 

76 

Ld.  333 

78 

90 

90 

86 
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In  conpr',ris6n  with  Cr-rloton  '^.nd  StGwprt,  Yernari  showed  less  infection  in  the  x^lots 
at  Fargo  and  the  nurseries  at  Fcorgo,  L^'ngdon,  o,nd  Mine  to  This  advanto.ge  cannot  he' 
attributed  to  its  earlinoss  alone  hocauso  Hugget,  which  is  earlier,  and  Ldo  306, 
which  is  as  ea.rly,  both  had  higher  infections,  Ld<,  308  had  only  slightly  lower 
readings  but  the  final  yields  showed  it  to  be  highest  at:  Fargo  r^jid  Lahgdon, ■ • It  is' 
fully  as  late  as  Carleton  and  Stewart  and  before  it  matured  had  almost  as  much 
rust  but  it  appears  to  tolerate  the  rust  somewhat  bettero  During  the  season  the 
rust  seened  to  develop  somewhat  later  on  Ld„  308,  Ld»  341,  Ld*  340,  and’  Ld,  335 
are  early  new  strains  which  apparently  had  less  rust  than  Stewart  or  Carleton, 

All  of  the  varieties  tested  except  Pentad,  Monad,  Kubanlca,  and  Hindum  have  the 
rust  resistance  derived  from  Vernal  Enmer  which  is  not  effective  against  15B, 

Out  of  this  group,  on  the  basis  of  this  year’s  results,  Vernun  would  be  the  first 
choice  for  the  southern  part  of  the  'state  and  Ld,  308  for  the  north. 

Measures  to  Meet  the  Race  153  Emergency  in  Durum 

Over  1000  F5  plant  rovrs  from  the  cross  Ld,  308  X ITugget  were  grown  at  Langdon, 
Variations  in  susceptibility  were  noted  among  these,  Ld,  308  apparently  has  some 
minor  factors  for  reduced  susceptibility^  since  the  other  parent  ITugget  is  very 
susceptible.  The  initial  objective  when  this  cross  wa's  made  was  to  get  something 
with  the  outstanding  yield  and  straw  tyg^^e  of  Ld^  308  and  the  outstanding  quality 
and  earliness  of  ITugget.  Selections  ^«'ere  made  this  year  in  the  hope  of  obtaining 
the  earliness  of  Nugget  combined  ^4th  the  rust  reaction  of  Ld.  308.  Such  a selec- 
tion would  bo  e:qpected  to  escape  or  tolerate  153  more  effectively  than  either  parent 
or  any  of  our  present  varieties.  Over  100  selections  were  made  -and  of  these  17 
with  the  best  kernel  ap]pearance  were  sent  to  California  for  increase  this  winter. 
These  will  be  tested  for  yield  and  c uality  next  year.  It  is  quite  possible  that 
one  of  these  selections  can  effectively?-  reduce  losses  from  153  until  a highly 
resistant  variety  can  be  developed. 

Of  78  foreign  durums  grom  in  single  rod  rows  at  Langdon,  two  showed  considerable 
resistance  to  ste.m  r'ust.  These  were  ?,  I,  94701,  an  introduction  from  Russia, 
originally  Palestine, , and  C'»>.I.  3255,  an  introduction  from  Tunis,  Ten  other 
varieties  showed  50  percent  or  less  infection.  These  were  P.  I,  134905,  C,  I, 

Fo.'s  1446,  1471,  1597,  3148,  3187,  3201,  3255,  6706,  and  5816.  Five  of  these 
v;ere  chosen  on  the  basis  of  seed  appe^r-'^nce  and  sent  to  California  along  vrith  the  . 
two  resistant  ones  mentioned  earlier.  Nothing  is  knovn  about  their  quality  but 
should  one  of  this  group  prove  a.cceptable,  our  job  will  be  simiDlified  considera.bly© 

Material  on  hand,.with- Khapli  parentage  traces  back  to  two  crosses  made  in  1944  by 
Dr.  aienn  Smith.  Tliese  were  Ld.  271  X Khapli  nnd  Ld.  194  X IQiapli.  In  1946  he 
tested  F3  progenies  from  these  crosses  for  seedling  reaction  to  Race  153,  From 
these  progenies  plants  equally  resistant  as  the  Khapli  parent  were  ^bt'^.ined. 

These  plants  were  groTO  to  maturity  and  used  in  further  crosses.  Some  F4  head 
rows  from  these  crosses  vrere  grown  in  the  field  at  Fargo  and  Langdon  this  year. 

Some  of  the  plants  had  good  resistance  but  are  yet  a long  way  from  a durum  type. 
Further  backcrossing  to  durum  parents  is  needed. 

In  the  surmer  of  1949,  Ld.  308  and  Ld,  306  were  crossed  with  Ld,  194  X Khapli 
selections  tracing  back  to  the  resistant  plants  found  in  the  1946  study.  The  ’Fg 
seed  from  these  crosses  is  on  hand  now  and  is  being  tested  for  seedling  reaction 
in  the  greenhouse.  The  resistant  plant's  will  be  matured  and  used  as  parents  for 
another  bankcross  to  duruin.  This  is  the  nearest  we  are  to  a,  durum  having  Khapli 
resistance. 
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A crossing  "block  v;as  stortcd  in  the  greonhoasc  in  Sopton"bGr.  It  contains 
Carleton,  Stewart,  Nugget,  Ld,  308,  the  resistant  foreign  durons,  rcsistrnt  seed- 
lings fron  the  Ld,  194— Ehapli  X Ld.  308  cross  -''nd  pIso  sone  x^lants  from  the  Ld, 
194-Khpv)li  271-Khn,pli  cross  grom  in  the  field  at  Pp.rgo  this  ye-^r.  These 

should  nature  around  New  Years  and  the  crosses  will  “be  hart^ested  and  gro’>m  as 
Fl * s in  a second  greenhaase  crop  fron  January  to  April.  Sone  of  these  F^'s  will 
"be  "backcrossed  to  the  jpa.rents  -presently  accepta“ble  for  nacarani  quality, 

Rerjiant  seed  of  a nui:"bor  of  Xhapli  crosses  is  availa“ble  on  which  the  resistance 
to  15B  is  unknom.  These  should  "be  tested  with  15B  and  the  resistant  lines  se- 
lected for  durun  type  to  "be  used  as  parents  or  put  into  tests. 
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WISCOHSIN  VritEAT  STSII  BUST  IB  1950. 

. R.  G.  Shands 

The  losses  in  yield  fron  sten  rast  in  Bisconsin  wore  estinated  at  a trace  in  "both 
sioring  and  winter  wheats  in  1949  and  1950.  Barberry  Eradication  reported  finding 
two  fields  of  an  anidentified  sasceptihle  winter  vrheat  in  eastern  Wisconsin  that 
showed  heavy  sten  rasto  Otherwise,  this  agency  foand  only  traces  or,  low  per- 
centages of  sten  rust  infection  as  in  recent  ye^^rs  and  this  agrees  with  reports 
of  others  who  observed  or  sarveyed  the  1950  wheat  cro^)  in  ^'’’isconsin,  Blacldiawk 
printer  wheat  and  Henry  Spring  wheat  are  moderately  resistant  to  stem  rast  and  they 
compose  most  of  the  Wisconsin  wheat  crop.  Yeirj  little  durum  wheat  is  grown. 

The  severity  of  natural  epidemics  of  stem  rust  in  1950  varied  at  the  six  locations 
other  than  Madison  where  uniform  state  nurseries  of  winter  and  spring  wheats  were 
tested.  Moderate  severity  occurred  on  susceptible  varieties  of  winter  and  spring 
v/heats  at  Ashland  and  Sturgeon  Bay  Branch  StationSo  Very  little  infection  occurred 
at  Spooner,  Marshfield  and  Hancock  Stations.  The  winter  wheat  nursery  was  not 
at  Spooner  and  no  stem  rust  notes  were  obtained  on  the  River  Falls  nursery. 

The  greatest  stem  rust  infection  on  spring  wheat  probably  occurred  at  Ashland  and 
is  illustrated  as  follows:  Henr.j^  6^,  Thatcher  13^,  Mida  32^,  Sturgeon  Rival 

8^,  Rushmore  4^,  and  Cadet  2'i.  Lee  and  3 hybrid  lines  had  traces  of  stem  rust  at 
Ashland  v;here  most  varieties  matured  o.uring  the  last  week  of  August. 

Spreader  rov/s  at  Madison  vjere  inoculated  vrith  races  17,  19,  and  53  of  Piiccinia 
.graminis  tritici  in  both  winter  and  spring  vrheat  nurseries.  Perhaps  weather  con- 
ditions were  too  cool  for  early  development  and  spread  in  the  winter  nursery,  but 

a moderate  epidemic  occurred  late.  A fairl:/  heavy  e ;;idemic  of  leaf  and  stem  rust 
developed  in  the  spring  nursery  and  leaf  rust  vras  severe  on  Henry  and  other  Hope 
derivatives*  However,  leaf  rust  and  stem  rust  vrore  very  light  on  spring  varieties 
grovrn  in  field  plots  3/4  mile  avray  from  the  nursery. 

Unusual  stem  rust  responses  occurred  among  the  later  maturing  varieties,  especially 
the  durums,  timonheevi,  and  Vernal  emmer  in  the  uniform  rust  nursery*  The 
first  set  of  stem  rust  notes  w,.,ro  taken  on  July  27  when  the  earliest  varieties 
approached  maturity.  On  that  date  the  durums,  Timopheevi,  and  Vernal  emmer  shovred 
only  traces  of  stem  rust  but  e;onsiderable  rust  had  developed  on  this  group  by  b 
August  19  vjhen  they  almost  mature.  The  coramonl3r  grovrn  vulgaro  varieites  in 

the  sajno  vicinit^^-  showed  little  infection  vrhen  they  ripened  on  about  August  5 to 

10,  These  varieties  maw  have  partly  escaped  because  of  earlier  maturity.  A 
number  of  the  Timopheevi  culms  had  10^  coverage  vrith  susceptible  type  lesions  but 
the  variety  averaged  about  1 to  2^,  McMurachjr  sheared  good  resistance  and  Frontana 
moderate  resistnace  as  they  approached  maturity  on  August  19.  Reactions  of  some 
of  the  varieties  in  the  uniform  rust  nursery  are  given  in  Table  1,  Varieties 
omitted  showed  no  change  in  rust  severity''. 
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Ta.blc  1, 

Heading  dates  rnd 

stem  rust 

reaction  on 

tvro  dates  for 

part  of 

the 

varieties 

in  the  uniform  rust  nursery. 

Madison,  His. 

1950. 

Variety 

C.  I.  Ho 

. Date 

Stem 

rust  on  7/27 

Stem 

rust  on 

8/19 

headed 

Severity  ^ Host  response  Severity  Host 

. response 

Preston 

3031 

7/8 

75 

CS 

75 

CS 

Hope 

8178 

7/6 

T- 

HR 

T 

HR 

Rival 

11708 

7/4 

10 

R 

20 

on. 

Cadet 

12053 

7/6 

T 

R 

T 

R 

Lee 

12488 

6/30 

T 

HR 

T 

R 

Prontana 

12470 

7/11 

T- 

HR 

5 

R 

Rio  llegro 

12469 

7/4 

T 

R 

8(5-20) 

R 

McMurachy 

11876 

7/6 

T- 

HR 

T 

R 

Mindun 

5296 

7/11 

2 

I 

30 

S 

Capelli 

12452 

7/9 

T- 

R 

3 

R 

Vernum 

12055 

7/6 

T- 

R 

30 

S 

Ld.  503 

12630 

7/1 

T 

R 

8 

s 

Ld,  306 

12622 

7/7 

2 

I 

35 

s 

Ld.  308 

12621 

7/12 

T 

HR 

15 

I 

Vernal 

3686 

7/6 

T 

R 

2(  T-15) 

s 

Timopheevi 

11802 

7/14 

0 

0 

1+,  (T-10) 

s 

Yaro  Slav 

1526 

7/8 

T- 

HR 

T+ 

R 

PrGsaraa'bly  race  15B  of  ?,  ^^raniini s tritici  cnme  into  the  narserv  late,  perhaps 
ahoat-  the  time  of  the  first  rast  reading,  rnd  cattacked  the  daroms  and  other 
varieties.  Stem  rust  severity  increased  more  on  those  durums  heading  on  July  6 
''^nd  later  than  the  one  heading  on  July  1. 

Seed  of  67  varieties  with  elite  germ  plasm  was  furnished  hy  David  VJard  and  S,  S, 
Bayles.  These  were  sown  about  75  feet  away  from  the  uniform  rust  nursery  on  the 
same  day.  Stem  rust  readings  for  this  nursery  were  taken  on  August  6,  j^nd  19, 

Rust  differences  on  the  two  dates  wore  not  as  striking  in  this  nursery  since  the 
d'^tes  of  reading  iirero  closer  together.  Those  varieties  that  showed  resistance  on 
August  19  and  v;hich  were  late  enough  to  have  been  exposed  to  15B,  a.s  well  as  other 
interesting  varieties,  are  listed  in  Table  2,  Capelli  appeared  suscentible  in 
this  nursery  but  resistant  in  the  uniform  rust  nursery. 
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Table  2,  Stem  rust  reaction  of  xmrt  of  the  67  varieties  with  elite  germ  x>lasm. 
MaS-ison,  Ifis,  1950, 


Variety 

C.  I.  or 
P.  I.  No, 

Date 

headed 

Stem  rust  on  8/6 
Severity  , Host 
^0  . res'eonse 

Stem  rust  on  8/l9 
Severity  Host 
^0  response 

Merit 

11870 

7/8 

0 

mm 

0 

-ripe 

McMurachy 

11876 

7/11 

0 

T 

R 

Pronteira 

12019 

7/13. 

30 

s 

30 

S 

Egypt  ITa.  101 

12100 

6/29 

40 

s 

- 

- 

Kenya  122  D,  I,  T, 

12186 

— 

0 

0 

Red  Egyptian 

12345 

7/10 

0 

0 

M X C 1831 

12363 

7/6 

T 

HR 

0 

-ripe 

P X M 1953 

12445 

7/4 

0 

— 

0 

- 

Rio  Negro 

12469 

7/14 

0 

- 

2 

R 

Prontana 

12470 

7/14 

1 

R 

5 

R • 

Kenya  58 

12471 

- 

0 

- 

0 

— 

Surpresa 

12474 

7/6 

3 

R 

10 

R ' 

Lee 

12438 

7/3 

0 

- 

T 

R 

Suoremo 

12531 

7/4 

2 

R 3( T-5) 

R 

Kenya  117A 

12568 

7/14 

0 

— 

0 

- 

Buck  Quenquen 

12574 

- 

1 

HR 

5 

R 

(111,  1 - Chinese)^ 

X Timo’pheevi,  Nis,  245 

12633 

7/3 

0 

HR 

rn 

X— 

HR'  ■ 

X Newthatch 

12742 

7/6 

T - 

R 

1 

R 

M-P  X Tim St.  2236 

12730 

'■  - 

T 

R 

1 

R 

Klein  33 

P.  I.  116222 

— 

T 

R 

T 

R 

Egypt-  Na.  95 

?.  ly  132107 

7/4 

0 

- 

0 

- 

Me , -Ex.  X Redman 

• ■ 

R.  L.  2325 

P.  I,  137166 

7/2 

0 

— 

0 

— 

Spelmar 

6236 

7/9 

50 

S 

- 

- 

Capelli 

12452 

7/8 

5 

R 

10 

S 

O-aza 

P.  I.  140959 

6/28 

0 

- 

0 

-ripe 

Varieties  vdth  a high  type 'of  stera  rust  resistance  in  the  nursery  tests  were 
McMurachy,  Kenya  C.  I.  1218S,  Red  3g;;:^tian,  Kenya  C.  I.  12471,  Kenya  C.  I.  12568, 

Ka.  95,  and  Klein  53  ?<,  I.  116222,  Prohahly  these  varieties  were  sufficiently 
late  for  exposure  to  race  15B,  From  these  limited  field  observations  it  appeared 
likely  that  the  type  of  resistance  in  these  V'^^rieties  would  be  satisfactory  for  a 
breeding  program,  ifis,  245  may  have  been  too  early  for  full  exposure  to  15B. 

This  variety  in  a 1943  Ilinnesota  rust  nursery  test  showed  lO'e  stem  rust  of  a re- 
sistant to  semi-resistant  type. 

The  scoring  wheat  breeding  ]program  of  'ds.  has  included  parents  with  only  the 
moderate  type  of  resistance  to  race  15B.  Conscouontly,  there  may  bo  no  advanced 
lines  with  high  resistance  to  15B.  A number  of  advanced  Hope  derivative  lines  are 
to  be  tested  for  seedling  reaction  to  15B  at  Beltsvillo  this  winter.  Possibly  the 
most  Tp^oniising  materials  are  from  hybrid  lines  involving  Sur\:)resa,  Frontana,  and 
spring  timopheevi  derivatives.  i summary  of  the  lines  being  tested  follows; 
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No.  of  lines 

G-eneration 

Parents 

6 

*7 

Spring  Timopheevi  derivatives 

12 

Hope  derivatives 

14 

^8 

Henry  X Surpresa 

6 

^9 

Sgjapt  Na,  101  X H143  (v/inter  Timopheevi  derivative 

3 

^8 

U38-Hope  X Premier 

4 

^8 

Henry  X ^‘f33-Hope 

1 

F7 

Henry  X Ribeiro  P,  I,  56206 

1 

Fp 

Henry  X P.  I,  94549 

4 

^7 

Henry  X Thatcher-U38-Hope 

3 

F7 

Henry  X Thatcher-Ill.  No,  l-W38-Hope 

5 

F7 

?.  I,  56206  X Thatcher 

23 

^5 

Fro n tana  X Thatcher-U38-Eope 

S 

^5 

Henry  X Frondoso-Chinese-?rogress-U38 

8 

Fa 

T hatchcr-U38-Honc  -X  Leo 

BRESDIITC-  SOFT  ^.■■riNTER  '’.CHEATS  FOR  STEi:  RUST  RESISTANCE 


Ralph  M,  Caldwell 

Stem  rast  has  attracted  little  attention  in  the  soft  winter  wheat  region.  It  is, 
hovjever,  a disease  of  considerable  importance  there  as  evidenced  by  two  devastat- 
ing epidemics  occurring  during  the  -past  20  years  in  1937  and  1948, 


The  earlier  breeding  work  for  stem  rust  resistance  has  resulted  in  the  production 
of  a number  of  ]promising  lines  deriving  resistance  from  Hope-Hussar  but  presumably 
susceptible  to  race  15B.  These  lines  are  of  the  parentage; 


39183 

A39141 

C4127 

A4134 

A40149 

4117 

428 

C442 

A449 

4410 

4413 

4417 

4511 


Fultz-Sel, -Hungarian  X Trumbul 1-Hope-Hussar 
Fairfield  X Trumbull^  - Hope-Hussar 
Fairfield  X Trumbull^-Hope-Hussar 
Thorne^  X Trunbull-Hope-Hussa^r 

U38-Fultz  Sel.-Hungarian-'bab.  X Fairfield-Trumbull-Hope-Hussar 
Trur.ibull3-Hope-Hussar  X Purple straw-Chinese-liich,  Amber 
’•^abash-Am.  Banner  X Fulhio-Purkof-Trunbull-Hope-Hussa.r 
Thatcher-Trunbull^-Hope-Hussar  X Fulhio-Purkof-Trunbull-Hope-Hussar 
Frondoso  X C.  I.  11845  X Fulhio-Purkoff-Trumbull-Hope-Hussar 
Thatcher-Truiibull^-Hope-Hussar  X Truinbull-''‘^28-Fultz  Sel, -Hungarian 
Thatcher-Trunbull^-Hope-Hussar  X Trumbull-b^38-Fultz  Sel, -Hungarian 
Fulhio-Purkof f-Trunbull-Hope-Hussar  X Trumbul 1-U38-Fultz  Sel. -Hungarian 
Fulhio-Purkof-Trumbull-Hopc-Hussar  X Kaerv-le-U38-Fultz  Sel.-Hungarian- 
Vfaba  sh-Fai  rfi  el  d-T  r unbull  2-Hop  e-Hu  s sar 


More  recent  breeding  work  has  resulted  in  stem- rust  resistant  lines  that  with  the 
possible  exception  of  Frondoso  derivatives  n-y  possess  resistance  to  stem  rust 
race  15B.  The  parentage  of  these  lines  and  new  unsclected  crosses  are  presented 
below. 
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C40164 

40165 

40171 

447 

4412 

4539 

454 

4555 

45200 

45201 

45202 


4926 

5023 


Kenya  R.  L,  1373  X Fairfield-Tram'ball-IIopG-Hassar 
HcHarachy  X Fairf iGld-TranlDall-Hopei-Hassar 
Kenya  R.  L.  1373  X Pardae  7-TriL'il3all-Hope-Hassar 
Prondoso-C.  I*  11845  X 'I'rainball-‘'’r38-Paltz  Sel« -Hungarian 
Surpresa-C.  I.  11845  X Tr ur''bull-'’-r3 8-Pul tz  Sel, -Hungarian 
Surpresa-C.  I,  11845  X Kawvale-W38-Pultz  Sel.-Hungarian--'Jal)ash- 
Fairfield  Trunbull ^-Hop e-Hu s sar 
Sunpresa-C.  I.  11845  X Athena-WalDash^-Hope-Hussar 
TrumlDull-^irS 3-Pul tz  Sel,-Hungariaji  X Red  Eg^/ptian  C,  12345 
( TrunlDull-''‘r38-Fultz  Sol,  Hungarian)^  X Rod  J^ptian  C.  I.  12345 
Kavrval  e-'''r3  8-Ful  t z So  1 . -Hunga  r i an-¥ at)  a sh-Fai  r f i e 1 d-T  runlDul  1 3-Hop  e- 
Hus^ar.  X 4555  P]_ 

Kawale-''i38-Ful t z Sel , -Hungarian-Wa'bash-Fa.irf ield-TruiiTDull^-Hopo- 
Husaar  X 4555 

R.  L«  2365-Redman  Purdue  7-Trunt)ull-Hope-Huss'^r 
40164  X Ka^n^ale-W38-Fultz  Sel.-Hungarian-^;Tat)ash-Pairf ield  X 
Trumtiull^-Hope-Hu  s sar 


Immune  or  hi^ily  stem  rust  resistant  lines  ha.ve  been  derived  from  the  cross  of 
Trumbull  X Agronyron  elong^tum.  This  resist'^nce  has  been  maintained  in  selections 
from  backcrosses  of  these  lines  to  soft  red  winter  t^Tpcs.  These  selections  have 
not  as  yet  been  tested  to  race  15B,  and  will  bo  so  tested  this  winter  as  seedlings 
in  the  greenhouse. 

Field  and  greenhouse  testing  thus  far  has  been  with  stem  rust  races  17,  38,  and 
56.  Under  severe  field  epidemics  of  these  races  very  satisfactory  levels  of  re- 
sistance have  been  obtained  in  soft  winter  segrega^tes  of  crosses  with  Frondoso, 
Surpresa,  Surpresa,  and  Ken^/a  R.  L.  1373,  Under  the  environmental  conditions  ob- 
taining at  Lafayette,  Indiana,  there  has  been  no  serious  breakdown  of  the  re- 
sistance of  Kenya  R.  L,  1373  to  those  races. 


Discassion 


T.  Johnson-  Pointed  out  that  there  are  several  different  Kenya  vrhoats,  and  that 
the  origin  of  their  rust  resistance  is  not  kno’'Ti, 

B»  B,  Bayles-  Mentioned  that  an  atterapt  was  "being  made  to  assemhle  the  information 
on  the  Kenya  wheats  being  used  in  breeding  programs,  and  indicate 
the  numbers  assigned  to  the  sane  wheat  by  different  agencies. 


PRESEITT  STATUS  OP  BPJ3EDHIG  POP  STPIi  BUST 
BPSISTSI^CS  Il'T  ICAITSAS 

■ • C.  0.  Johnston 

Stem  rust  has  not  been  a serious  factor  in  wheat  production  in  Kansas  since  the 
epidemics  of  1935  and  1937  although  limited  exDidernic  occurred  in  1940  and  1944 
and  losses  have  been  recorded  in  some  localities  in  other  years,  ilone  of  the 
commercial  varieties  has  a high  degree  of  resistance  to  stem  rust  but"  those  re- 
lated to  Blackhull,  such  as  Hed  Chief,  Ohiefkan,  Blue  Jacket,  Hod  Jacket,  Staffoi^d, 
and  Kiowa  have  a degree  of  tolerance. 

Breeding  for  resistance  to  stem  rust  ha-f  been  conducted  in  conjunction  vrith  the 
program  of  breeding  for  resistance  to  le^^^f  rust,  since  resistance  to  both  diseases 
is  essential.  This  has  resulted  in  many  of  the  crosses  being  very  complex  due 
to  the  effort  to  combine  resistance  to  several  physiologic  races  of  both  org^nismst 
Races  56,  38,  17,  and  19  are  the  ones  that  have  been  used  in  the  stem  rust  studies, 
Por  these  the  resistance  of  Hope  and  H44  was  found  to  be  -'^deounte  --^nd  a largo 
percentage  of  Kansas  crosses,  therefore,  have  Hope  and  its  derivatives  in  their 
parentage.  Many  of  the  crosses  have  3 to  5 or  more  v^'rieties  represented. 

Besides  the  Hope  crosses  a limited  numbijr  of  crosses  hae’e  been  made  vdth  McMurachy 
sel..  Red  Egyptian,  and  Konya  Sel,  R.  L,  1373,  Host  of  the  segregates  from  those 
crosses  were  soon  discarded  because  of  lack  of  printer  hardiness,  late  maturity, 
r'nd  tall  stature  - all  undesirable  characters.  Hovrever,  a fevr  lines  still  are 
available  for  study. 

In  addition  to  the  t’-^o  groups  mentioned  above  large  number  of  Triticum  vulgare 
X timonheevi  and  wheat  X Agropyron  lines  are  ^^vailable.  In  the  latter,  crosses 
involving  elonga.tum  and  M.  tricho->3horum  in  combination  vrith  various  common 
wheats  have  been  saved,  Manv  lines  have  been  discarded  because  of  sterility  and 
undesirable  plant  type  but  many  ’•heat-like  lines  still  are  being  gro’.'/n. 

Little  is  known  about  ph^^siologic  race  153  in  Kansas  beyond  the  fact  that  it  was 
picked  up  in  the  state  in  1950  during  the  course  of  the  annual  survey  made  by 
the  Bureau  of  Entomologj^  and  Plant  i^parantine.  There  was  ver3/  little  stem  rust 
on  whe^t  in  Kansas  in  1950  and  the  reaction  of  resistant  varieties  in  the  rust 
nursery  at  Ma.nhattan  did  not  reveal  its  presence.  Earlier  this  fall  a.  group  of 
25  winter  v,heat  selections  were  sent  to  Dr,  Helen  Hart  who  kindly/  tested  them  v/ith 
race  15B  at  high  and  low  tempera.turcs.  The  selections  chosen  were  all  hybrid  lines 
in  advanced  generations  vdth  parentage  that  suggested  they  night  have  resistance. 
Three  selections  had  good  resistance  to  15B  at  both  tomperavture  levels  and 
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5 r.dditional  lines  exhilDited  sone  resistance  at  low  tonperature  bat  vrere  sascep- 
tible  at  higher  tenperatare.  Part  of  the  resalts  are  shown  in  Ta.'ble  1* 

Table  1,  Ifinter  wheat  hybrid  lines  that  exhibited  sone  resistance  to  sten  rast 
race  15B  in  tests  made  by  Dr*  Helen  Hart. 


Infection  type  at 
ten-peratare 


Acc . Ho , 

80-3 5°P* 

60-70^P.  ’i 

Chinese^  X Ag,  elongata.n 

S-44-2-7 

0 

0 and  1 

Eg;^?T)t  Ha,  101  X Hop  e-Cheyenne 

1476-8 

0 ; and  1 

1= 

Bobin^-'Gaza  X Pawnee 

1012-3 

0;,1,  3- 

2 

(Med.-Hope-Tennarq)  X HcMurachy 

3590-9 

4 to  4-H- 

l+(one  nit  4-f) 

(Kawv’^le-IIaro_aillo  X Clarkan)  X Red  Sgjrptian' 

49R1627 

3 to  3^-cw 

0;,l=,2l 

Kenya  R,  L,  1373  X Marqaillo-Oro 

1S08-1 

4 to  4+ 

l=to  1++,  few 

(Oro  X Med, -Hope)  X Kenya  R.  L*  1373 

50R2988 

4 to  4+ 

1 to  l-f-+,  3*"^ 

(Conanche  X Med, -Hope)  X Conanche 

703-3 

3 to  4h*+, 
fevr  1— 

X+  (11  pits) 
4 (2  )its) 

Besides  the  lines  listed  in  Table  1,  there  are  available  for  stadj"  at  Manhattan 
nany  lines  representing  nany  crosses  of  winter  i^ieat  containing  varieties  that 
are  knovm  to  have  sone  resistance  to  r'^ce  15B.  There  also  are  nany  interspecific 
and  intergeneric  crosses  in  varioas  generations  that  nay  have  sone  resist-^nce  and 
shoald  be  screenedc  Sone  of  the  nost  inportant  of  these  groaps  a.re  shown  in 
Table  2, 

We  feel  very  strongly  in  Kansas  that  the  large  acreage  of  iastin  wheat  in  Texas 
has  been  a definite  x:)rotection  to  as  fron  hc'^vy  infections  of  sten  rast  daring  the 
past  several  ye^rs.  Since  the  distribation  of  Aastin,  there  has  been  very  little 
sten  rast  in  Kansas  and  it  has  arrived  too  late  in  the  season  to  develop  into 
anything  nore  than  light  local  infections. 

Another  natter  that  interests  pathologists  and  agrononists  is  the  elinin'^tion  of 
snail  patches  of  nongrel  wheat  in  central  md  soathern  Texas,  These  snail  patches 
have,  in  the  past,  freqaently  been  heavily  infected  mth  both  sten  '^ncl  leaf  rast 
daring  the  winter.  They,  therefore,  a.re  potentially  dangeroas  for  overwintering 
and  early  increase  of  rast  for  its  annaal  novenent  northward.  It  would  seen  logi- 
cal to  condact  o definite  canpaign  against  planting  anything  bat  the  most  resistant 
varieties  in  that  area* 

G-reenhoase  Testinrg  ’'dth  Race  15B  Plainned 
for  the  ’Inter  of  1950-51 

A caltare  of  race  15B  has  been  obtained  fron  Dr,  B,  C.  Staknon  and  is  being  in- 
creased in  the  greenhoase.  It  is  pl'^nned  to  confine  stadies  on  this  race  to  the 
greenhoase  for  the  present.  It  definitely  mil' not  be '-pat'-  in  the  rast  narsery 
next  sprin/i:.  It  is  planned  to  screen  nanj^  selections  fron  crosses  of  connon  wheat- 
interspecific  and  intergeneric  crosses  in  Kansas  winter  ■'•rheat  breeding  material, 
Sone  va.rieties  and  forei"n  introdactions  also  ’dll  be  tested.  It  also  is  planned 
to  test  as  nach  naterial  as  possible  fron  x^lant  breeders  in  the  hard  red  winter 
wheat  area,  especially  fron  Texas,  Oklahona,  Colorado,  ^nd  Nebraska,  These  tests 
’dll  have  to  be  na.de  ander  C'^nditions  of  variations  in  tenperatare  since  no  green- 
hoase with  tenperatare  controls  are  available  at  Manliattan, 


Table  2,  Winter  wheat  crosses  being  gro’«m  s^nd  tested  for  x>ossible  resistance  to 
stem  rust  race  15B  at  Manhattan,  Kansas. 

Rio  Hegro  X Pavmee,  Comanche,  and  Tenmarq  (^3) 

Frontana  X Comanche  (Fg),  ?a\rmee,  (Med. -Hope  X Pa^'/nee)  (F3) 

( McMurachy-Exchange  X Redman)R,  L.  2327  X (Kv.-Mqo,  X Kv,-T  q*)C.  I.  12128,  (F3), 
Tenmarq,  Comanche  (F4) 

(licMurachy-Exchange  X Redman3)R.  L,  2535  X Triumph,  Pavmee,  Comanche,  Tenmarq, 

Cheyenne,  (Kv.-Mqo.  X Kv,-Tqo)C.  I.  12128, (Med. -Hope  X Pav/nee)C.  I.  12141,  (F3' 
(McMurachy-Exchange  X Redman^)R.  L.  2564  X Pavmee,  Comanche,  Tenmarq,  Triumph  (F2) 
(Kav/val e-Mar qui  11 0 -'X  Clarkan)  X Red  Egyptian  (F^  and  Fs) 

Pa^'Tiee  X Timstein  F4 
Timstein  X Pavmee^  F5 
Timstein-Pavmee  X Comanche  F5 
Bobin^-Caza  X Pawnee  (F5) 

(Oro-Med.-Hope)  X Kenya  Sel.  R,  L,  1373  (F5) 

Kenya  Sel,  R.  L,  1373  X Maro^uillo-Oro  (Fs) 

Kenya  Sel,  R,  L,  1373  X Hope-Turkey  (F0) 

Egy't  Ha,  101  X Hope-Cheyenne  (Ps) 

0(Mqo.-Oro  X T.  tinopheevi)  X (Hqo,-0ro  XKv.-Tq. )]  X [(Meri t-Thatcher)  X 
(S.  Bldil.-T  q.  X Hope-Turkey)]  (F4) 

[(Mindum  X ,A^.  trichophorum)  X (Med. -Hope  X Pa’-^nee)]  (Hebred  X Ceros-H44)  F0 
[(Mindum  X Ag,  trichophorum)  X Red  Chief]  X (lied, -Hope  X Pp.vmee)  X 
(Timstein  X Pavmee)  r(F0) 

[(Mindum  X Ag,  trichophorum)  X ( Sinvalocho  X Paimee) ] X (Mqo,-0ro  X Hope-Kv, ) (Fp) 
T,  vulgaro^  X Ag.  elongatum)  Many  selections 
Chinese'^  X Ag.  elong-''-tum  fron  Canada 
(Chinese^  X \g,  elongatum)  X Pa’mee  (F3) 


Discussion 

E.  C,  Stakman-  Emphasized  the  value  of  growing  resistant  varieties  in  the  South 
to  help  reduce  losses  from  rust  in  the  Northern  states, 

HARD  WINTER  bXEEAT  II-CPROVEi:ENT  WITH  SPECIAL  PJ^FEP^NCE 
TO  STEM  RUST  RSSIST.ANCS 
L,  P,  Reitz 

Among  the  many  objectives  in  hard  red  ^dnter  wheat  improvement  is  the  control  of 
stem  rust.  Efforts  to  reduce  losses  from  this  disease  have  included  (l)  better 
tillage  practices,  especially  timely  sowing  of  the  seed;  (2)  breeding  early 
maturing  varieties  which  escape  the  rust  either  in  part  or  completely;  (3)  breed- 
ing varieties  vdth  specific  resistance  to  important  races;  and  (4)  eradication  of 
the  barberry  or  alternate  host.  Much  progress  has  been  made  but  the  fact  that 
stem  rust  remains  a threat  to  stable  production  of  ’-dnter  wheat  shows  either  that 
these  lines  of  attack  are  inadequate  or  that  they  have  not  been  pursued  vigorously 
enough  to  become  effective  and  remain  so.  Possibly  other  means  of  control  must 
be  discovered  before  that  utopian  condition  of  freedom  from  rust  can  be  claimed 
for  cereal  production. 
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Plnnt  "breodors  and  pathologists  have  "been  connitted,  for  the  most  part,  to  an 
improvement  program  "based  on  the  "belief  that  inherent  resistance  to  diseases  can 
be  bred  a-p  to  a point  where  the  pathogens  will  be  unable  to  attach  the  crop. 
I'Totable  progress  in  this  regard  re^’dily  cones  to  mind  in  the  form  of  numerous 
varieties  vrhich  when  evaluated  in  a particular  period  of  ye^rs  are  gra.tifying  to 
all  concerned.  ^ • . 

At  the  s-'^me  tine,  however,  one  who  thinks  about  the  total  situation  opiickly  be- 
comes aware  of  the  cyclic  nature  of  reaction  to  many  diseases.  Por  ^'^hen  a re- 
sistant variety  is  grown  a while  ih  association  mth  a pathogen  being  propagated 
perhaps  on  other  fully  susceptible  varieties,  it  too  shows  infection.  The  rusts 
and  smuts  of  cereals  serve  as  excellent  examples  of  this  cyclic  pattern.  Thus 
far,  new  resistance  has  been  discovered  in  the  host  species  for  the  serious  new 
pathogenic  races  nature  has  flung  at  these  crops. 


Breeding  for  stem  rust  resistance  in  Nebraska  has  involved  the  use  of  Hope,  H44, 
and  timoxoheevi.  Field  tests  in  the  presence  of  races  including  17,  38,  and  55 
show  that  many  linet_have  good  resistance,^  Second  cycle_  and  backcross  derivatives 
are  ih'* some’ cases  showing  x^i’omise  as’^commWrcial/T^'rioties--  the' mortality  among 
lines  has  been  extremely  high  due,  'presumably,  to- an  association*  between  the  ■ 
factors  for  rust  resistance  and  poor  agronomic  qualities  such  as  drought  suscep- 
tibilitjr  and  low  yield.  Many  of  our  nevr  crosses  contain  Timstein,  llarcuillo, 
Agroipyron  X Triticum,  and  Frontana.  Crosses  to  be  made  this  winter  will  involve 
15B  resistance  from  11  new  introductions  from  Mexico  just  received  from  D.  J.  Hard, 
U;  S.  D.  A,,  and  5 Kenya  or  Xenya  hybrids  developed  in  Minnesota  received  from 
F,  R.  Ausemus,  U.  S.  B,  A.  Several  lines  and  crosses  developed  in  Kansas  by  C, 

0.  Johnston  involve  the  Canadian  McMurachy  hybrids  and  will  be  worked  into  the 
breeding  program.  Facilities  for  testing  the  reaction  of  selections  from  all 
such  hybrids  will  have  to  be  developed  if  more  than  chanca  i^^rogress  can  bo  made 
unless  natural  infection  occurs. 


Im-portant  as  the  above  apx>roaches  are,  and  without  suggesting  a slackening  of 
effort  on  any,  especially  breeding  for  s-pecific  resistance,  some  pathologists  are 
calling  for  new  concepts  in  combatting  cereal  diseases.  Considerable  basic  re- 
search needs  to  be  done  before  more  than  more  S]peculation  is  -possible;  however, 
the  following  lines  of  attack  seem  worth  mentioningc 

1,  .Altering  the  physiology  of  the  host.  G-enos  for  resistance  alter  the  host- 
parasite  rela.tionship.  Ap]pror)riate  chemicals  axeplied  to  the  -plant  or  to 
the  soil  mi^t  bring  this  about  also.  Research  along  this  line  might  lead 
to  practical  control  of  rust  and  reveal  the  true  nature  of  resista.nce. 

2,  Fungicides  to  control  air-borne  fungi,  NeTir  chemicals  and  the  increased 
ease  of  appl^^-ing  them  renews  the  -possibility  that  lora.ctical  control  might 
be  achieved  by  this  method.  Perhaps  t reacting  infection  centers  vdth  sulfu? 
would  be  enough  to  be  highly  significant. 

^ e in:;  v . -i-f  • 

3,  A broader  base  of  germplasm  end  a regionalized  use  of  it.  Susceptibility 
in  northern  and  southern  regions  to  the  same  races  of  rust  provide  an 
ideal  situation  for  the  establishraeht  and  rJi’opagation  of  rust  races. 

Hence,  wides;pread  use  of  a single  line  of  germ^olasm  is  a dangerous 
practice,  ’/hen  complete  resistence  is  not  '-’vailable,  xoartial  control  re- 
sults by  deliberately  maintaining  different  combinations  of  resistance 
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in  vnrictiGS  in  the  two  regions.  If  sufficient  nunhers  of  different  con- 
"binations  of  resistance  were  a-vailahle,  varieties  might  he  rotated  rs  a 
ne'^ns  of  breaking  the  pattern  other^-dsc  favoring  ease  of  spread  of  the 
pathogen. 


4.  Further  recognition  and  use  of  adult  plant  resi stance,  tolerance  factors, 
and  escape  mechanisms.  In  no  '-ray  are  these  suggested  to  replace  immunity 
or  high  resistance  when  it  can  he  had.  ^.dutl  plant  resistance,  whether 
associated  \d.th  seedling  resistance  or  not,  is  fully  adequate  in  Nehraska, 
In  practice,  a variety  immune  to  a.  particular  race  may  ho  completely  de-- 
stroyed  hy  a second  one  if  the  variety  lacks  tolerance  or  escape  factors. 
If  the  latter  are  present,  some  damage  night  ensue  hut  a good  crop  vrould 
he  grovm  anyway. 

5.  Hore  effort  to  tame  the  rust  as  a supplement  to  m.anipul'',ting  the  host. 

(a)  Is  it  because  more  samples  of  rust  are  collected  r^round  experiment 
st'-tions  that  more  races  .■^re  found  and  the  incidence  of  disease  a.ppears 
hifgher?  The  implications  of  this  question  level  an  accusing  finger  at 
some  of  us  vrho  distribute  in  our  nurseries  inoculum  of  new  virulent  races. 
It  is  almost  impossible  to  handle  such  races  ^carefully. " Only  conditions 
of  complete  isola.tion  can  approach  safety  in  this  reg^^rd.  (h)  ’.rhen  new 
races  appear,  might  the  areas  of  first  occurrence  he  given  speci-'d  atten- 
tion and  treatment?  For  ex-'-mple,  should  race  189  appear  in  certain 
localities  in  eastern  states,  mi vht  not  double  or  treble  the  effort  on 
barberry  eradication  have  been  made  in  those  localities?  (c)  Finally,  to 
what  extent  do  races  of  rust  compete  and  thereby  come  into  a state  of 
equilibrium  among  themselves  and  with  various  hosts? 


?R'9SEi'IT  ST^-TUS  OF  BR'-.ODING  FOR  RESISTANCE  TO  RiCE  15B 
OF  STEM  RUST  OF  UHEAT  liT  TE:0AS  AT  DENTON,  TEXAS 


I.  M.  Atkins 

bTieat  improvement  work  in  Texas  has  been  carried  on  cooperatively  by  the  Texas 
Agricultural  Experiment  Station  and  the  U.  S.  Department  of  Agriculture  since  1930, 
No  fa.cilities  for  detailed  studies  of  ra.ces  of  rust  or  other  diseases  are  present. 
Studies  of  disease  resistajice  and  agronomic  characters  have  been  carried  out  in 
the  field.  Natural  infection  has  been  the  ba„sis  of  most  disease  studies  with  some 
inoculation  of  spreader  rows  i^rith  races  knoim  to  be  present  in  the  area.  Owing 
to  the  limitations  of  facilities  and  the  nature  of  winter  wheat,  only  one  gener- 
f'tion  per  year  has  been  grown. 

Improvement  work  has  resulted  in  the  distribution  of  Austin  wheat  in  1941.  The 
vride spread  use  of  Austin  wheat  in  South  Texa,s  h-^s  been  an  important  factor  in  the 
increase  of  leaf  rust  races  which  attack  the  Hope  derivatives  in  recent  years. 

For  further  protection  from  the  common  ra.ces  of  stem  rust,  Q.ua.n-'^h,  a hard  red 
winter  wheat  of  excellent  quality,  was  distributed  in  1950  for  growing  in  North 
Central  Texas.  Supremo,  a soft  red  winter  wheat,  vrill  be  distributed  in  South 
Texas  in  1951.  It  is  resist'^nt  to  the  prevalent  races  of  leaf  and  stem  rust  and 
may  be  resistant  to  race  15B. 


Brooding  n^^.torirl  involving  hnrc.  rod  winter  Hhco,t,  which  nny  ho  resistont  to  rnco 
15B,  is  qaito  linitod,  A cross  of  Cononcho  X Red  Egyptian  has  been  carried  in 
halk  to  tho  sixth  gonoration  and  selections  are  now  being  made.  Balk  hybrids 
involving  the  Canadian  strain.  Re  Lo  2325  of  licMaracloy-^'^change-RodnanS  with  tho 
comercial  varieties  T eniiarq.,  Conanche,  and  Brianph  were  received  fron  tho  Kansas 
Experinent  Station  and  have  been  planted  this  Ball,  Several  hybrids  involving 
Rod  Egjrptian  and  Frontana  ndth  tho  cor-r.iorcial /varieties  and  pronising  local  strain 
are  now  in  tho  second  generaAione  - - . 


PAREHTAL  FiATERIAL  EESISTAUT  TO  RACE  15B 
E.  Se  McFadden 

T he  Texas  Agricaltaral  Experinent  Station  has  the  following  breeding  naterials 
that  nay  ha:,ve  valae  in  breeding  for  resistance  to  steri  rast  Race  15B  and  the 
races  of  leaf  rast  that  a.ttack  the  Hope  VJheat  derivatives: 

Allohcxrploids 

All  of  the  following  forns  carry  genes  for  resistance  to  nany  of  the  connon  and 
rare  ranes  of  both  sten  rast  and  loaf  rast  which  nay  inclade  15B,  But  extract- 
ing their  valaable  genes  v.dll  be  a slow  process* 

lonillo  X Aegilops  sqaa.rrosa  • 

Pentad  X Aegilops  sqaarrosa 
*;  T.  tinopheevi  X Ae-gilops  sqaarrosa 

T.  tinopheevi  X Aegilops  speltoides 
To  dicoccoides  X iegilops  speltoides 

Balk  Hybrids 


In  each  of  the  following  balk  hybrids,  one  or  nore  of  the  parents  is  believed  to 
have  g mes  for  resisf’nce  to  Race  153  of  sten  rast,  while  the  other  parent  asacO-lly 
carries  resistance  to  certain  of  the  races  of  leaf  rast  to  which  Hope  wheat  and 
its  derivatives  are  sascey.tible; 


Cross ^ . • ■ 1951  Q-eneration 


(Hope  X Med* ) X McMarachy  , 13 

Renaciniento  X Kenya  (C9906)  11 

Renaciniento  X (K  X G4913)-  .11 

Renaciniento  X Kenya  C10862  . 11 

Frondoso  X Kenya  C9906  11 

Frondoso  X (K  X G4913  11 

Trianfo  X (K  X 04913)  11 

Frontgira  X (K  X 04913)  11 

Surpresa  X (K  X 04913)  11 

(T.  dicoccoides  X Ae,  speltoides,  .Bnph* ) X lastin^  ■ 8 

” " ” X T.  persican  7 

(Marquis-Enroer  X Kota,  Sel.  21 ) X Maria  Escobar  , 5 

Maria  Escobar  X Seabreeze  , 5 

Maria.  Escobar  X Tin  stein 5 


Homozygous  SolGctions 


Numerous  pure  line  selections  from  most  of  the  above  crosses  arc  now  available 
for  use  as  parentrl  material.  These  selections  represent „ in  part,  the  results 
of  breeding  under  our  original  cooperative  ’’Project  Ho,  370”,  entitled  ”3reeding 
’Theat  and  Oats  for  Resistance  to  Rust”  ’>'hich  was  begun  on  November  1,  1935,  They 
fall  under  "Object  No,  4”  of  the  project  entitled  "To  develop  multiple  factor 
foundation  stocks  combining  all  of  the  kno^AUi  factors  for  rust  resistance". 

One  of  the  experiments  started  under  ” Object  No,  4"  was  an  attempt  to  combine 
renes  from  Mcliurachy  and  the  Kenya  wheats,  which  gave  high  seedling  and  field  re- 
sistance to  many  virulent  races  of  stem  rust,  including  15B,  with  genes  from  the 
Latin  American  wheats  v/hich  give  resistance  to  the  races  of  leaf  rust  viiich 
attack  Hope  wheat  and  its  derivatives,  Maria  Sscobar  T^ra,s  later  used  as  a source 
of  resistance  to  both  rusts. 

The  selections  from  the  Kenya  crosses  have  been  tested  in  the  field  against  the 
prevalent  local  and  northern  races  of  stem  rust,  as  well  as  several  of  the  rare 
and  more  virulent  races  of  the  disease  such  as  17,  21,  and  34  to  vfhich  Hope  and  its 
derivatives  are  susceptible  in  the  seedling  stage.  They  also  have  been  tested  in 
the  field  against  the  -prevalent  local  and  northern  races  of  leaf  rust  such  as  races 
5,  9,  15,  19,  and  126,  a number  of  which  attack  the  Hope  derivatives.  Those 
selections  that  remain  in  our  more  advanced  nurseries  have  been  essentially  free 
from  both  rusts  for  the  past  5 or  6 years  under  conditions  that  have  caused  Hope 
wheat  to  give  a susceptible  reaction  to  leaf  rust,  and  caused  many  of  the  Hope 
derivatives  to  develop  considerable  stem  rust  on  the  sheathes  just  above  the  nodes* 

In  tests  conducted  at  University  Farm,  St,  Paul,  in  1942,  the  Kenya  parents  of 
these  selections  were  reported  as  having  given  reactions  of  0,  R,  and  R-.  respec- 
tively to  Race  153,  vdth  slightly  lower  resistance  in  most  cases  to  Races  17  and 
56.  Since  our  selections,  like  their  Kenya  parents,  have  been  highly  resistant  in 
the  field  to  Races  17  pnd  56,  there  appears  to  be  good  reason  to  believe  that  they 
carry  Kenya  genes  for  resistance,  and  that  some  of  them  vrill  prove  to  have  satis- 
factory field  resistance  to  Race  153.  Another  reason  for  believing  that  many  of 
these  selections  are  resistant  to  153  is  found  in  the  fact  that  all  of  the 
Rockefeller  strains  that  gave  zero  readings  at  Langdon  last  year  were  descended 
from  either  Maria  Sscobar  or  one  of  the  Kenya  wheats  - the  most  common  resistant 
parents  used  in  our  breeding  v;ork. 

As  I see  the  problem  of  breeding  for  resistance  to  Race  153  in  the  Spring  V/heat 
Region,  it  is  largely  that  of  adding  one  new  gene  for  resistance  to  153  to  the 
many  valuable  genes  for  disease  resistance  and  general  adaptation  already  present 
in  the  nuraerous  Hope  wheat  derivatives.  This  definitely  calls  for  a -program  of 
backcrossing  in  which  the  -present  v;ell  adapted  Hope  derivatives  will  be  used  as 
the  recurrent  parents.  The  Renacimiento  H Kenya  selections  should  bo  especially 
valuable  in  spring  wher>t  breeding,  since  many  of  these  selections  are  typical 
Hard  Red  S-pring  wheats  I'dth  considerable  resistance  to  frost  in  the  seedling  and 
tillering  stages.  In  other  words,  they  carry  several  important  genes  that  are 
now  lacking  in  many  of  the  present  comraercial  varieties  descended  from  Hope  vrheat. 
The  same  selections  should  also  be  of  special  va.lue  in  the  breeding  of  Hard  Red 
Winter  wheats  for  resistan.ee  to  153  and  other  virulent  races  of  stem  rust  and  leaf 
rust  (and  possibly  resistance  to  Hessian  fly).  In  the  breeding  of  Soft  Red  VTinter 
v/hea.ts,  the  soft  selections  from  the  Frondosa  X Kenya  and  Fronteira,  X Kenya  should 
be  especially  valuable  as  parental  material. 
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Discassion 

li  H,  Atkins-  Mentioned  the  possi'bility  of  growing  some  mn.terial  in  Texns  vrhere 
it  could  "oe  harvested  in  April  and  seed  sent  north  in  time  for 
planting, 

■ SmUiAHY  OF  SOURCES  OF  STEM  RUST  RESISTAUCS  FOUHI)  III 

ROCKEFELLER  F0U1U3ATI01T  ’fH3AT- BREEDIITG  RROGRAEi  III  .MEXICO 

. R,  E,  Borlaug  . 

During  the  ;pa.st  year  an  attempt  ha„s  ‘been  made  to  determine  whether  any  of  the 
material  found  in  the  Rockefeller  Foundation  wheat  im]provoraent  prograjn  carries 
resistance  to  race  153,  Since  this  race  has  not  keen  found  in  Mexico  up  to  the 
present  tine,  none  of  the  work  herein  re  ported  has  ‘boon  conducted  there.  Ue  are 
indebted  to  ;Dr,  E,  C,  Stalonajn  and  his  co-vrorkers  a,t  the  University  of  Minnesota, 
and  to  Drs,'  3,  3,  Bayles  and  H.  i,  Rodenhiser  of  the  U.  S.  D.  A.  for  making  it 
possible  to  ob;tain  the  data  which  are  suiiimarized  in  this  project. 

The  20  lines -listed  in  Table  1 ^-.rere  found  to  bo  resistant  to  races  11,  153,  17, 

38,.  and  56  in  the  seedling  stage.  These  tests  wore  conducted  in  the  greenhouse 
at  the  University  of  Minnesota  under  .moder'^te  temperature  conditions.  The  sajne 
20  lines  which  wore  found  to  be  resistant  to  all  5 races  in  the  seedling  stage, 
were  ro-innoculated  v/ith  race  153  in  the  adult  platn  stage  and  these  results  are 
also  shoTO  in  Table  1.  From  these  results  it  is  apparent  that  there  is  consider- 
able resistance  at  moderate  temperatures  in  the  crosses  of  Kenya  X Montana,  Kenya 
X Mentana  X Montana,  and  Su-Dromo  X Kenya,  It  remains  to  be  determined  whether 
this  degree  of  resistance  T.rill  be  a^doquate  under  high  temperature  conditions  in 
the  field. 

During  the  summer  of  1950  approximately  110  .lines  were  grom  in  the  rust  nursery 
at  University  Farm,  St.  Panl,  Minnesota,.  The  reaction  of  the  most  promising  lines 
which  were  found  in  this  group  is  summarized  in  Table  2,  These  lines  have  as  yet 
not  been  tested  in  the  greenhouse  for  resistance  to  153. 

During  the  summer  of  1950  a considerable  number  of  lines  from  our  program  were 
evaluated  by  Ruben  Heerman  in  the  U.  S.  D.  rust  nursery  at  Langdon,  ITorth 
Dakota.  Stem  rust  conditions  were  severe  at  this  station  and  153  was  one  of  the 
imiDortant  races  which  caused  this  epidemic.  Under  these  severe  field  conditions, 
a considerable  number  of  lines  were  found  to  be  highly  resistant  to  stem  rust. 
These  results  arc  summarized  in  Table  .3, 


Cable  1.  Reaction  of  the  most  promising  lines  from  wiexico  to  Puccinia  grpjr.inis  tritici  Race  11,  15B,  17,  38,  nnd  56  in  seedling 
plant  st<age  .?.t  65^  and  to  race  15B  in  the  adult  plant  stage  in  the  grcehhouse  at  University  Farm,  St,  Paul,  Iviinnesota 
by  Ing,  Alfredo  Castpgs, 
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Tal3le  2.  Pronising  lines  based  on  reaction  in  rust  nursery  at  University  of 

Minnesota  (University’’  Pa.rm) . Daring  sunner  of  1950  (These  results  have 
not  been  checked  by  greenhouse  inoculations  with  15B). 


Cross 

Sel  no* 

Sten  rust 

Leaf  rust 

Kent ana  ”48” 

R 3/traco 

MS  20/100 

Kent ana  48  CResel) 

II 

56-8c-17c-lc-115c 

R-SR  10/10 

R lO/lOO 

Kentana  48  (Resel) 

ii 

56-8c-17c(3-5c)-72c 

R 5/10 

R Trace/Trace 

Montana  X Kenya 

II 

35-6c-6c-2c-36R 

R 5/10 

MS  25/100 

Mentana^  X Kenya  Bc^ 

II 

461-3L-IL-IL-IL 

R-SR  15/30  • 

R U/lOO 

Peru  X Supreno 

II 

329-ly-17y-3c-2c 

R 5/10 

R Trace/ Trace 

Peru  X Suprerjo 

II 

329-ly-17y-So-3c 

R 5/10 

R Trace/Trace 

Mar roqui- Supreno  X 

Regent-Mar  ro  qui 

II 

819-9y-2y-2c 

R*-SR  5/io 

R 5/30 

Pelon  Colorado~Reno\\m 

X Renown-Supreno 

II 

938-12y-4c-2c 

R Tr/Tr 

R 10/10 

U ewt hat  ch— M<ar r o qui  X 

• ■ ■ ■■ 

• ' ■ 

K enya>-M on  tana 

II 

908-7c-3c-lc-2y 

R 5/10 

R 10/30 

Candeal  X Konya 

II 

428-8c-lc-8c 

R 5/Tr 

R-MS  lO/lOO 

Uewt hatch 

HS-R  20/50 

S - 70 

Montana 

S 55/100 

MS-R  50/100 

Table  3.  Lines  which  showed  high  degree  of  resistance  to  sten  rust-  under  severe 
epidemic  conditions  vrith  r'^.ce  153  a,t  Langdop,  Korth  Dakota  (by  Ruben 
Heernan,  U,  S.  D,  A.)  during  sunner  of  1950  (These  linos  have  not  yet 
been  checked  by  G-reenlioiise  inoculations  with  153), 


Cross 

Sel  no* 

St entrust 
% 

Leaf^rust 

/(? 

P . I . ho . 

Kenya-Ment<ana 

II 

56-8c-llc-2c-lc 

0 

80 

185861 

ft 

II 

56-8c-llc-2c-26c 

0 

90 

185862 

Kentana  ”48”  (Resel) 

II 

56-8c-17c-lc-2c 

0 

80 

185884 

Mentana^-Kenya  Bc^ 

II 

461-6L-4L-3C 

0 

80 

185895 

Mentnna-Kenya^  Bc^ 

II 

463-5y-lc-lc-lc 

0 

^ 90 

185897 

Aquilera-Kenya  X 

Marro  qui-Supreno 

II 

1088-(4  selections) 

0 

50-70 

186009-12 

Kenya-Marroqui  X 

Marro qui  -Peru 

II 

1^412-(20  selections) 

. -0.  , 

Traca-3 

186013-34 

Kenya-Marrocui  X 

Marro  qui-P  eini 

II 

1443  (8  lines) 

0 

3-10 

186035^43 

Kentana  48 

0 

10 

186093 
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Di scussion 

E.  C.  Stalanan-  Did  Capelli  rust  in  Mexico  last  year? 

IT,  E.  Borlang-  Yes,  it  had  ahoat  35  -percent  stem  rust  in  Sonora. 

STE14  RUST  IN  WASHINGTON 
G,  W.  Eischer 

Before  the  harherry  hashes  were  eradicated  in  Eastern  Washington,  heavy  local 
losses  from  stem  rast  occurred  in  the  vicinity  of  hashes  in  \^et  years, 

Prohahly  95  percent  of  the  harherry  hashes  in  Eastern  V/ashington  have  been 
eradicated,  hat  the  hashes  in  Northern  Idaho  afford  a breeding  ground  for  the 
develo'pment  of  new  races  of  stem  rust. 

There  ap-pear  to  he  two  new  races  of  rust  which  attack  and  ovenonter  on  wheat 
grasses  and  rye  grasses  hat  which  do  not  attack  wheat. 


Discussion 

L,  R,  Waldron-  Is  the  Oregon  grape  an  alternate  host  for  the  organism  causing 
stem  rust? 

G,  W,  Eischer-  No, 

REACTION  OF  ^m^^TS  TO  STEi'-i  RUST  IN  COOPERATIVE  ITJRSERISS 

H,  A.  Rodenhiser 
U niform  Rust  Nursery 

The  most  significant  data  in  the  Spring  ’-Tieat  Uniform  Rust  Nurseries,  so  far  as 
race  15B  is  concerned,  was  obtained. at  Langdon,  North  Dakota,  As  shown  in. the 
summary  of  results  vrhich  follows,  McHurachy  was  the  only  vrheat  in  this  nursery  at 
Landgon  that  vras  free  from  rust.  All  other  haM  spring  vrheat s T-diich  carry  the 
Hope,  H-44,  or  T hatcher  genes  vrere  susceptible  with  infections  ranging  from 
30  to  60  percent  and  all  had  either  a susceptible  or  completely  susceptible  re- 
sponse. In  this  same  test  Rio  Negro  had  30  percent  rust  with  a susceptible  re- 
action, The  soft  red  spring  variety  Erontana  developed  10  percent  rust  hut  iirith 
a rosi stout  type  response.  All  the  durum  vrheo,ts  tested  vrore  completely  susceptible 
to  15B.  T ho  emmers,  Timopheevi  and  Vernal,  developed  30  and  50  percent,  respect- 
ively. 

It  is  apparent  tho.t  McMurachy  is  not  as  highly  resistant  to  some  races  or  under 
certain  environmental  conditions  as  it  was  at  Langdon  in  1950,  At  Lincoln, 
Nebraska,  the  soverit.y  on  this  variety  was  20  percent  v/ith  on  intermediate  response 
and  at  Vfaseca,  10  percent  vrith  a susceptible  t^’po  of  infection. 
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SiDOcial  Rust  Uurserios 

Tho  Wheat  Project,  Division  of  Cereal  Crops  and  Diseases,  in  cooperation  with  the 
Division  of  Plant  Exploration  and  Introdaction  arranged  for  nurseries  of'  varieties 
that  had  previously  shorn  resistance  to  leaf  or  stem  rust  or  "both  to  "be  grown  "by 
those  interested  in  lireeding  for  resistance  to  rust.  D.  J.  Ward  who  arranged  for 
these  nurseries  prexaared  tho  following  talDulations  and  discussionso  He  can  furnish 
seed  in  small  quantities. 

The  recent  outhread  of  the  15B  complex  of  stem  rust  further  comjplica.tes  the  wheat 
"breeding  ^programs  and  emphasizes  the  need  for  testing  the  strains  in  the  world 
collection  of  wheats  and  cataloguing  their  character! sticSo 

R e quests  have  already  "been  received  for  seed  of  wheats  that  might  "be  used  as 
parents  in  Breeding  for  resistance  to  race  15B  or  similar  races  of  stem  rust, 

’fhile  not  too  much  is  knovm.  about  the  reaction  of  varieties  to  race  153,  some 
valuable  data  were  obtained  at  Langdon,  Horth  Dakota  in  1950,  where  a,  severe  epi- 
demic of  race  153  or  similar  rrnes  developed.  Several  durum  varieties  that  were 
resist''nt  to  races  previously  iprevalent  were  severely  damaged  by  stem  rust  in 
this  nursery. ' A set  of  67  -^ring  wheats  selected  on  the  basis  of  resistance  to 
leaf  or  stem  rust,  or  both,  as  observed  in  r>revious  screening  tests,  was  included 
in  nurseries  grown  at  Langdon,  North  Dakota,  St.  Paul,  Minnesota'",  Madison,  Wis- 
consin, Lafayette,  Indiana,  and  Winnipeg,  Saskatchewan,  and  near  Mexico  City  in 
Mexico.  ’.iJhile  meany  of  those  varieties  were  susceptible  -'^nd  had  high  rust  readings 
at  ea.ch  station,  a few  were  hi^ly  resistant  at  five  locations.  The  ren.ctions  at 
all  of  the  stations  are  given.  ' 

Additional  sources  of  germ  -ple.sn  for  use  in  breeding  for  resistance  to  153  vrere 
also  found  this  year  at  L'-ngdon  in  a grou]o  of  468  lines  received  from  the 
Rockefeller  Foundation  in  Mexico..  Most  of  these  ha.d  been  selected  for  resistance 
to  stem  rust  by  the  Foundation  but  had  not  -previously  been  closed  to  race  153. 

A fevj  of  those  having  the  best  resistance  at  Langdon  are  also  tabulated  below 
with  their  leaf  and  stem  rust  reactions. 

It  is  felt  that  those  strains  ^’nich  ^’rore  rust  free  or  nearly  rust  free  at  Langdon 
re-present  some  of  the  good  sources  of  germ  plasm  that  should  be  used  in  breeding 
for  resis,tance  to  153. 

F acilities  for  introducing  smaAl  grains  franf  Foreign  sources  and  for  maintaining 
seed  stocks  of  valuable  germ  x^le.sm  were  expanded'  in  1943,  in  cooperation  with 
the  Division  of  Plant  Exploration  and  Intro  due  tioh<.  T he  distribution  of  germ 
plasm  for  testing  and  evaluation  has  likewise  been  expanded.  The  acquisition  of 
valuable  data  on  roantions  to  153  at  Langdon,-  and  to  other  races  of  stem  rust  at 
the  other  locations,  exemplifies  the  valuable  results  that  may  be  obtained  from 
such  a program. 
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Severity  of  stem  rust  infection  on  spring  wheat  varieties  grown  in  unicorn  rust  nurseries  in  1950, 
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Leaf  and  steo  rust  reactions  of  eleven  lines  of  vrhoat  from  the  Rockefeller 
Foundation  in  Mexico , grOTim  at  Longdon,  North  Dakota  in  1950. 


Cross 

Seed 

Source 

P.  I.  No. 

Rust 

Leaf 

Reactions 

Stem 

Kenya  X Montana 

30141P 
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Newt  hatch  X Marroqui 
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90 

T 

Mentana-Kenya  X Montana 
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Mentana-Kenya  X Ken^^a 
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0 
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RUST  R3ACTI0NS  OR  SRLECT3I)  SPRING  V/KHLiTS 


Gro^m  nt  six  locr,tions 
in 

1950 

"by  tho  follov/ing  cooporntors: 


R.  II.  Cnldwoll 
R.  G.  Sh'^jids 
3.  R.  i.asorms 

T,  Johnson 

N.  3. 

R,  H.  Hcemnn  & 
J.  A.  Clnr]?: 


Lo-friyettG,  Indi-mn 
M'ldison,  Uisconsin 
St.  P''"Ail,  Minnosot" 

(Cererl  Rust  Narserj;-) 
Winnipeg,  M''.nito'bn 
Chapingo,  Hoxico 

L,'’,n.'^don.  North  Dakrotn. 


§ 

CD 

3 

o 


c/3  t-* 

0)  'i 
3 M (d 
C5  3 
Q)  03  cr* 

M 

—4  ro 

CD 
Qu 

O 
3 
P- 

CD 
•-« 

I 

C/3 
<^^ 

CD 

H- 

3 

cl" 


H 

^ c/i 

PJ 

t?* 

1-3  o 

t?d 

O 

O 

^ rr  : 

1— 1 PJ 

<..0  'I 

a 

1 

(b  ^ P’  o 

M- 

H" 

H-  P 13' 

p p 

P 

cf" 

P 

p 

p o 

p 

:— ' o 

P*  03 

O 

D 

f\3 

1 

B o o P 

P^ 

3 Pj  03 

P ^ 

r+" 

P 

o 

d 

p 

P 

H-  P 

P 

cr* 

p 

j 

3 

P c+ 

o 

03 

Cl  3 

P 

^ d 

o 

p 

p p 

H* 

• c^ 

P 'i. 

p 

H" 

1 

iZj 

03  <r»-  tz;  P" 

C+ 

<rt-  bi  P 

pc  ^ 

P c+ 

p 

cl" 

o P 

C+' 

d 

P D 

p 

C+ 

d 

] 

(D 

0)  CD  pj 

X 

P jlj  P 

W 

H* 

d 

p 

H-  p 

■zi 

01  3 

p 

p 

! 

j) 

W 3 Jtj  P> 

M-  M M 

0+“ 

i-j  p 

P 

3 O 

btJ  p 

D 

P 

03 

• 03  -B  3 

o 

p d !-■ 

Q 

ro  p 

M 

p 

p 

H-  P' 

70  tSJ 

'OO  O.  Pj 

03 

C+  O 

pc 

ro 

H' 

p 

P 

CXI 

H" 

P- 

H-  P 

• !2! 

o 

d 

C/l 

po 

P 

P 

td  ^ 

P 

03 

<rt" 

P 

• 

o 

h-* 

-K 


s;  ^ 
o o 


'JD  CQ 
jn  ->4 
^ t-* 


• O 

t"0  (-• 


■< 

tr! 

K-( 


s' 

bJ 

bJ 

> 

tx) 

. 

p 

P ■ 

H* 

p 

p 

p 

o 

d 

p 

P 

p 

H" 

p 

C+" 

H" 

d 

N 

H" 

= tsi 

o 

p 

P 

o 

p 

H- 

o 

H- 

p 

o 

< 

o 

t-* 

p 

r-*  M-  O 


txJ 

tc-' 

t?J  Q 

bJ 

> 

cj 

w 

a 

o 

bJ 

h-» 

'•d  M 

> 

O 

«=: 

P 

P 

P"' 

H- 

>-D 

P 

p 

p 

p 

p 

D 

d 

o d 

d 

o 

• 

i-i 

P 

^ o 

d 

P 

hi 

.03 

d 

p 

d 

d 

_J 

pj 

P .03 

p 

c/3 

o 

Ct" 

cP 

^ p 

d 

CD 

M-'d 

P 

L'l 

p 

c± 

M" 

ct-  -* 

C+- 

o 

^ • 

CR 

* 

P 

p 

p 

O 

O c+ 

d 

H" 

d 

U2 

P 

d 'o 

p 

p 

C/l 

<1 

p 

H- 

p 

d 

c3" 

p 

p 

d 

:>3  d 

p 

p 

• 

o 

H- 

f-* 

ffi 

o 

P 

H" 

<; 

'i 

H- 

. —I 

P 

P Oj 

Oj 

Cl 

SJ 

1 

: SOUx.Cl 

C.I. 

P.I . 

0 

N->. 

^ P 

p 0 

M 

CC  -H 

Cl  ct 

. . PI 

— Legf-.RiLat 

Saypritv 


§ 


CO 


W 

d> 

P-; 

•H 

c 

c 


o 

w: 

c: 

•H 

Pi 

■S 

o 


Rpaction 


p 

-p  p 

0 

hC 

p 

0) 

-p 

0 

0)  0 

p 

0 

p 

'P 

>•.  m 

•H 

hC 

cd  -H 

p 

CcC 

p 

a 

PH 

cO 

a 

Ph 

■3 

■9  .9 

xi 

CD 

CD 

P5 

0 

PI 

PI 

St  pm  RiiFit-, 

il££.f.ri tx  _ =■■■  hepntinn 


: p 


r-^ 

CcC 

p 

p 

r~* 

w: 

0 

c 

0 

p 

w 

c ■ 

• p 

c 

0 

p 

tu: 

0 

s 

p. 

p 

0 

<D 

0 

CD 

p. 

0 

V) 

fn 

•H 

•H 

'0  \ 

• ^ 

P4 

•H 

•H 

•H 

p 

p. 

CD 

•H 

a 

p. 

• 

a 

p 

c : 

: Pq 

• 

a 

CD 

•P 

•H 

,P 

CD 

CD 

s 

P 

•H 

rC 

0 

yA  : 

: hP 

CO 

0 

Carina. 

U.S.S.R. 

7756 

100 

90 

60 

4o 

70 

50 

CS 

S 

ffehster 

II 

7780 

79 

75 

60 

19 

80 

TO 

CS 

S 

Norka 

Colorado 

4777 

10 

80 

4o 

9 

60 

4o 

s 

S 

^erc’<=n 

j’-ustrel  ip 

bqqU 

1 7 

T 

R 

lio 

T 

?0 

T-70 

R R 

5 

Chine.=  p 

Ingt  end 

^'6707 

0 

1 

0 

T 

20 

T 

HR 

S 

Portuaez  stl. 

Portugal 

701  ? 

s7?nU_T 

R 

T 

60 

'1 

80 

T-70 

S HR 

S 

111.  IB? 

Indiana 

T 16?? 

10 

0 

4o 

T 

80 

0 

S HR 

s 

Merit 

Belts-vilT  e 

■'15?70 

TOO 

?o 

70 

80 

70 

00 

CS 

s 

iicl-urachy 

Canada 

H'^76 

100 

90 

70 

. RR 

80 

on 

CS 

s 

Renacimiento 

Uruguay 

1200P 

IR 

90 

70 

2 

80 

90 

S 

s 

Front eira 

Brazil 

1 2010 

10877? 

0 

T 

10 

0 

T-5 

'T 

HR 

li 

Cantenario 

Uruguay 

■>  2021 

R 

1 

5 

0 

85 

T 

0 HR 

3 

Otto  "ulf 

ii-r gent  ins. 

12007 

167710 

T 

T 

5 

T 

25 

T 

R HR 

S 

Egxotipn  Ne  101 

Egypt 

12100 

179599 

T 

60 

70 

T 

50 

90 

R 

s 

Kenya.  122. D. I. T,  (L) 

Africa 

12186 

10 

70 

60 

T-60 

RO 

5-90 

I 

S 

Henry 

Wisconsin 

12265 

^5 

69 

60 

5 

75 

60 

S 

s 

Ne-^  hatch 

Minnesota 

12818 

100 

90 

60 

00 

80 

90 

CS 

s 

Chancellor 

Georgia 

12777 

Wi. 

15 

Wi. 

T 

10 

60 

R 

5!iinstein 

iiida  X Cadet , N.  No.  Ig^l 

I’ilot  X Mida.,  N.  No.  195"^ 

Southland 

Rio  Negro'- 

Rrontana 

Kenya  K.58 

Surpre^a 

hee 

Su-oremo 

Trumhuil^-Red  ’^onder-Steintim 
-A-tlas  66 
Kenya  31JA 


Australia 
Beltsvili  e 

II 

II 

Brazil 

II 

Africa 

Brazil 

Minnesota 

Mexico 

Beltsvill  e 

N. Caroline 

Africa 


12^U7 

12767 

I24U5 

l?46l 

12469 

12470 

12471 
12474 

1245?? 

12571 

12759 

12561 

1256? 


134704 

i6?6?7 

107877 


7 

75 

100 

T 

0 

0 

10 

T 

T 

0 

10 

0 

10 


T T+  T-10 


75  60 

80  70 


T_ 

0 

T- 


60 

70 

T 

0 

0 


75 

80 

35 

0 

T 


75  25 

T-  T 


T(  M)  70 
T T 


10  Wi. 

T Wi, 
80  T 


T 

T 

10 

T 

20 


90 

90 

T 

0 

0 

90 

T 

T 

T 

2 

10 

90 


R HR 
I 

CS 
I HR 

■ 0 - 
R 


R 

S 

S 

S 0; 


R 
R 
SR-S 


I HR  R 0; 


I R 
HR 
R I 
HR 


R 0; 
R 0; 
S HR 
R R 
SR 


65 

79 

70 

50 

95 

90 

CS 

CS 

S GS 

S 

10 

70 

90 

T 

45 

RO 

I 

S 

S E 

SR-MS 

19 

70 

ho 

5 

79 

60 

CS 

CS 

S 

s 

2R 

60 

60 

10 

7R 

7^ 

OS 

CS 

S 

s 

4o 

79 

9o 

20 

75 

7n 

GS 

CS 

S 

s 

10 

20 

60 

R 

7R 

70 

I 

s 

S 

s 

45 

79 

7^ 

ho 

80 

70 

CS 

CS 

CS 

s 

19 

0 

20 

T 

10 

4o 

R 

s 

R 

20 

T 

15 

0 

T 

0 

I 

R 

R 

^5 

70 

60 

10 

90 

RO 

OS 

s 

I 

S 

5 

80 

60 

5 

49 

90 

I 

s 

s 

SR_S 

4o 

80 

60 

IR 

99 

60 

■GS 

s 

s 

S. 

25 

70 

60 

20 

89 

70 

CS 

s 

CS 

s 

20 

4o 

60 

3 

70 

90 

S 

s 

s 

s 

5 

0 

15 

0 

T 

0 

H 

E 

5 

■7 

20 

T+ 

T 

7C 

I 

R R- 

SR  ■ I 

R 

10 

0 

20 

T+ 

T 

50 

T 

S 

R 

Wi. 

Wi . 

Wi . 

Wi. 

20 

Wi. 

S 

5 

0 

20 

T 

T 

0 

R 

R-I 

R 

T 

0 

55 

T 

T 

70 

R 

I 

R-MS 

10 

0 

75 

5 

T 

4o 

I 

HR 

S 

K 

15 

0 

30 

2 

T 

4o 

I 

S 

R 

T 

10 

90 

5 

30- 

-80 

90 

R 

R 

I 

s 

0 

2 

19 

T 

5 

20 

0 

R 

E 

R 

0 

5 

20 

T 

15- 

-20 

30 

R 

R 

R 

T 

0 

20 

0 

T o(M) 

R 

R 

T 

10 

25 

1 

20 

4o 

R 

R 

S 

SR-MS 

T 

T 

25 

T+ 

10 

4o 

R 

R 

S 

R-SE 

10 

7 

25 

T+ 

20 

4o 

R 

R 

S 

SR. 

0 

Wi . 

Wi , 

Wi . 

T 

Wi. 

R 

• 0 

Wi. 

Wi , 

T 

20 

ti. 

S 

n 

0 

15 

0 

T 

0 

R 

R 

S 


39. 


c 

Cj 


4^ 

cc 

E 

a 

ID 


4.^1 

U 

a; 

H 

cu| 

cri 


fc; 


V 

V 

cv 

a 


(U 

wi 


CO 

CO 

Vt-. 

to 

to 

to 

to 

CO 

Pi 

Pa 

COCO 

CO 

CO 

CO  pcj 

p4 

Ph 

CO  p:; 

to 

p4  Pi 

CO 

p; 

Ph  CO 

Ph 

Pi 

(=H 

I 

s 

to 

to 

o^uideqQ 

I 

P4 

to 

SR 

I 

P4 

1 

Pi 

CO 

1 

Ph 

^adiuuij^ 

CO 

o 

« 

CO 

to 

to 

to 

to 

C H 

to 

^HCO 

to 

so 

to 

HH 

CO 

HH 

1 

t— t 

to  CO 

HH 

P4 

Ph 

CO 

CO 

CO 

Pi 

*^s 

CO 

to 

Ph 

CO 

1 

p4 

uosipej^'j 

so 

to 

CO 

o 

CO 

CJ) 

CO 

o 

CO 

so 

pc; 

COCO 

to 

CO 

CO 

HR 

pc; 

Ph 

Ph 

p^ 

Pi 

Ph 

ac^;;ajte^srj 

UOp^Ugr]- 

o^uiclBqQ 

^adiuui^ 

lUBj  *:+s 

uosipey^ 


CO  t— I CO  ro  CO  HH  CO  HH  oot— I co  co  co  pi  i-n  fh 
O O O O O CO  W M4  C-. 


pcipclpnjp^  p:^ 


O C C C 

aoLT  u:’  r-- 


ccccccccoccco 

lt  u-Cd  r^tn -H 


uop^uerj 

o^uiaeqQ 

UOSTper;\T 

a^:^aA^^q; 

iropSuTSfj 

oSutdeqQ 

yadiuupf, 

-^s 


LT  ur  LT  ir 

cr-.-zt  r-  cc  . 


C eh  LO  c 

LT  r- 


O C C (C 

I — ir-^  u: 


LT-  O C C 
F-  vr 


ir  C LT  LT 

u:  r-;  I-  c\^ 


^ ^ ^ Li"  C eh  EH  Eh  C 

cc.‘  Cc  CC  I-.  CTVrj-  C!0  CO  C\J 


C cr  C Eh  c C LT  lt  c C -E  -f  • 

OJ  rH^cvj 

.9  ,S^  ^ ^ o O C LCO  c c • 

vx  u:  cv  ,— . vx)vx)vx;  uo  <xo  rH  cvj  co  -h 


LTCLTCEHCOccCOf^O  • 
r-  O’  t-~  K cc.  .H 


C C LT  LT 
iO'  r—'  .Xi  I — I 


c ^'iT',o  ur  c Li"  u"  o • 

Xt  OJ  OJ  rH  -H 


O O O O O C O.--^  o c o • • o 

r^xt-zi-  a"c\j  -H  -H 

o 

EhEhEhEh  OLtOCEH  OCOEH  C Eh 
CO  00  a,!  rH  OJ  OJ 

t I 

O LJO 

rH 

EHEHtr>OJLr\EHEHCr-:  + + *Eh  o 

Eh  Eh  'H 

O liO-  LT  C C Li"  O O U"  LT  . U".  • • LO. 

OJ  K-  tH".,Lr  rH  OJ  00  OJ  c\j  OJ  -H  -H  rH 

ts  ^ 

COCOOOJliOOCEHr-"  . .O 

tH  I — I tH  *H 

li".EH  O LiOEH  o O Eh  EH  EH  O O O Eh 


C 


Pa 


Ccco  o .c  occ 

COCOCOCr;COCOCOCOCOCOp:;r/5t/2C/3(/300COp4  COpc;cOCOCOp::;pc;cOp:^p:^pc;copcH  fr5 

t to 


p:; 

Ph 


Pa 


p4 

to 


Pa 


lo  lo  u:i  Pi 
o o 


ID  m m xD  ID 
o c:> 


o Ph  pc;  *-H  CO  CO 

o 


to  pc;  n CO  i-H  c 

'O 


to 


CO 


^'9^S^EHEHt,OCOOEH  l OCEh  OOCEHt^EH^^JC  c 


liO  ►— PT  cc. 

T 

Eh 


Cc 

I 

Eh 


cr  cr  cr- 


O".  cr.^X'  <T\\o 

I 

liO 


I cr.  cr. 


CTn 


rH  «0 


99  9 99  99  9"  ur-  c c ir.  o c lio  c ltj  o ur.  o eh  o eh  eh  eh  o eh  c 

r-cC'U.ooKKccci,  cc  ir^Cv'LO,LrtH~corHLr\!— 'o-cok'-  k ih  oj 

EH  I 

EH 

CLi"li"EHEHiHEHCirOJCCEHEHCir"'.  CEH  C+CCEhCO^EhEhEhEhEh  rH 
'■  CC  LT  VJO  O'.  Ol  Eh  vx 

' I EH 

Eh 

■9  ^9  9 9 ^ 9 9 9 9 9 ^ lt  Li",  c o c c • eh  eh  c o eh  eh  eh  cr.  eh  eh  eh  • - eh 

vx  ro  XI  ^ HX  r--  r-  r-  r-;  r-vx  lx  lx  -h  x i — ai  h -h 

I-  ts  ^ 


; UOSip-Br^.j 

c 

X,  c X 

r* 

Eh 

O! 

c c 

C EH  ^ 

EH 

c 

c 

X c 

XEH  EH 

X.  o 

J c 

1 

X 1 

X)Eh 

C EH 

o 

1 

IP 

r* 

cu 

X;  O . X . 

X 

X X>  X. 

r~! 

r — CO 

Eh 

Eh 

X-EH 

H 

X 

j ac^;^aA-yj=?rj 

c 

X 

C Ei 

c 

X 

c 

c c 

X 

c X 

EH 

Eh 

o 

X.  o 

O X) 

X c 

T 

0 

C 

C eh 

EH 

c 

O C 

c 

• 

rH 

r— 

c.  c 

iH 

X c 

•H 

rH 

r-  o 

iH 

rH 

X 

1 

r-i 

r— ^ 

iH 

p»- 

rH 

• 

r- 

r- 

1 

ai 

O') 

X. 

-rt 

r- 

X 

J— 1 

1 — 

O' 

1 

X 

rH 

O' 

c 

CO 

X 

A ■ r-1. 

r— 

r- 

X 

r-  X 

X 

X 

CO 

Ph  Ph 

0 

or 

C 

K 

Ct. 

X. 

dT 

CC. 

X 

xrt 

P 

0.^ 

c 

X 

X- 

x^ 

X 

c 

X 

X 

r- 

rH 

r“I 

rH 

. X 

o 

r"--Tt 

X 

c\ 

CrC 

C X' 

cv 

CT  rH 

X 

C X 

X.  X 

X 

X.  r- 

X X iH  X o 

rH  Tt 

X 

X 

X.  X 

Xi 

HH 

X 

CO 

a 

cv 

1— 

a' 

r-  r-  X 

r—'.  ai 

O' 

c 

OQ  X’  r-: 

X.Tj-  ^ X dt 

X X 

X-  r-  cc 

X 

X X 

X 

* C t 

r — r C/ 

o 

c 

X 

CC  C.' 

e 

c r 

c 

X 

rH 

a‘  X 

X 

X X 

K Dt  Pi  Di  Dt 

Pi-  Pi  Pi 

X. 

X X 

X. 

o 

r 

r*  XT 

Li 

r““' 

1—:  1—* 

CVI 

a ai 

OvI 

a: 

ar 

a a: 

a 

ai  a 

a a 

a a 

a 

ai  a 

a 

ai 

a a 

a 

r~- 

r-  r~~ 

^ f — 

iH 

r-J 

r™i 

r— ; i— 1 

f — * 

rH  rH 

r~  rH 

1 — 1 1 — ' 

f — I 

tH  tH 

rH 

rH 

X < — 1 

rH 

(D 

ni  _ 


<L.'  CL 

r-  d 


c 

c 


c 

CO 

(L 

Ph 


■P 

u. 

0 

E 

a 

-p 

CO 


> 

■p 

•H 

d 

> 

a 

CO 


13 

CO 

0- 


oWToLm:{Q 

^aaiuuijj^ 

I^Sd  ’^S 

UOSTp’eij] 


uop^uar]; 

ols'uiaaqQ 
^aa-fuut^ 
Xna^  *XS 
uosipa^ 


c 

c 


uopS’uarj: 

o:3uxa-3qQ 

uosiparx 

ac^:^9jC8^T3rj-^ 


co-cocotococortcow 

CO 

I 

CO 


« CO  p:J  co-.fc;  pc; 

CO  CO 


pc;  rt 


4 


Ph  W 

I 

CO 

s 


ott  CO  pc;  CO  pc; 
S CO 


Ph 


CO  CO  t-t  CO  I— I 


CO 

o 


CO 


CO 


Ph 


>-tcrj  nco  coi-(hhco  CO 


p:;  CO 

pc;  CO 

CO 

pc;  CO 

pc;  pc;  ph 

pel  CO  pc; 

to 

pc; 

pc; 

p:;  CO 

CO  CO 

1— I 

CO 

CO 

CO 

CO  CO 

CO 

hH 

p:; 

pc; 

y-\ 

HH 

O 

O 

o 

o 

C C 

C C 

c 

C UT'. 

o c • 

» 

o o o 

o o o o 

• Q 

o 

c 

C 

C 

UD  VX' 

r^vx 

•H 

CO 

•H 

CO 

vr  -H 

•H 

CO  -d-  pt 

r<~  X 

•H  VX 

CO 

C\J 

rH 

*T“V 

E5 

C OCCCcTLOCE-t 

r— vx<  h-  ir  pcf 


Eh  O E^  O O E^  O 
PZf  IT'  CU  rH 

I 

Eh 


EhEhEhEh  EhC  OCEhO  LT 
\D  tC  LT'  I 

EH 


O 

f-"  c E^  X.  O 

c 

C 

CM 

X • 

• 

XEh 

X 

EH 

O 

O 

CM 

rH  X 

rH 

+ 

EH 

X 

C\J 

pet 

•H 

•H 

CM 

rH 

Eh 

LT 

c 

c o 

• O 

. 

o 

o 

c 

• 

XXX 

X X 

5 

C 

C 

c 

• 

c\!  VX' 

Pt 

•>H  Pd 

•H 

X.  rH 

r-> 

•H 

rH  rH 

r-> 

CM 

CM 

X 

r— vr 

E.- 

e 

X 

X 

c o 

• C 

C 

c 

\ 

X • 

. 

CVI  rH 

CM 

rH 

O 

C 

X 

• C 

Eh 

Eh 

o 

• 

CCy 

•H  VX 

•H 

CC 

EH 

X -H 

•rH 

r-J 

•H  VX 

»tH 

l'- 

• ^ 

1 

Eh 

Eh 

X 

X.  X 

C C 

o 

X 

o 

C 

C O eh 

O O 

X 

O 

C 

CM 

o 

o c 

Eh 

Eh 

c 

o 

c\i 

r-  CM 

C\f 

Pd 

CM 

CM 

CVI 

CM 

O COO 

pc;pc;p::cop:;pc;p:;cop:; 

CO  CO 


o 


o o 


pc;pn;p:;cocop:;p:5  pcjwpc; 


o 

to 


CO 


CO 


CO  to  CO  pc;  pc; 

CO 


Ph 


g « g p:; 
pc;  p:;  CO 


gggtocogn  pr;pc;gfr:  g 

pc;  CO  pc;  i-H  HH  pc; 


Ph 

CO  HH  CO 


pc; 


CCjr^jO'f~C^P-*C-iAir-i  r-'r'.  aic_i 


/ — . / — ' C_i  /—■ 


3 w 5? 
P"  o 

P-  H 

tJ 


{u  p 

N 'd  fl) 

H->  p 

H*  d 


3 'tI 

(D  d 

W ° 
d 

f p a 
• b w CO 
pr"  tP  o 

CO^  00  1 
CP  I V 


P d 


CO 

cn 


o p 

• H-» 

CO  H» 

• 01 

CO 


ro 

d 

Oq 

(T> 

« 

3 


W > 

CD  ►P- 
Pb  CO 
B 2 
00 
CD 


H-l  tp  > t-H  g O 


3 it. 


CO 

Q 


O 

hH 


VARIETY 


Progre  so-Apul  ie 
Kenya  338.AC.2.E.2 
Mci/brachy-Exchenge 
E.L,  2325 
Spelmar 
Capelli 
Gaza 
Einkom 
Khapli 


Leaf  Rust 


SOURCE 


Cv  I. 
NO. 


P.  I. 

NO. 


Severity 


React  ion 


■p 

0) 

I* 


i ^ 

P^  •'i 


o 

3* 


bO 


a> 

-p 

-p 

0) 


stem  Rust 


Severity 


Reaction 


« 

-p 

-p 

(B 

3 


P4 


bO 

Q> 

PM 


O 

bO 

a 

•H 


O 


0 • 

o . © 

C©  . 


§ 


PM 


Argent ina 

> • ••• 

165767 

T 

T-50 

40 

0 

15 

T 

R 

S 

0; 

15 

20 

60 

T+ 

35 

50 

I 

R 

-S 

, 1-49-89  Kenya 

187165 

T 

3 

40 

T 

-T 

2 

R 

R 

R 

T 

0 

15 

0 

T 

0 

R 

R-SE 

R 

X Redman 

- ; 

u 

1 

! 

i 

187166 

15 

3 

10 

2 

4p 

10 

I 

R 

SR 

T 

0 

10 

T 

T 

0 

R 

I 

E 

Minnesota 

6236 

5 

3 

T 

T 

15 

T ' 

I 

R 

S 

0; 

25 

50 

50 

5 

80 

90 

CS 

S 

lUS 

CS 

S 

Italy 

12452 

T 

3 

T 

0 

T 

T 

R 

R 

R 

0; 

0 

10 

15 

T 

35 

50 

S 

R-S 

CS 

S 

Aust  zal ia 

140959 

0 

T 

T 

0 

T 

2 

HR 

0 

0 

10 

T 

T 

20 

I 

E 

Germany 

2433 

T 

T- 

T 

0 

T 

0 

I 

HR 

R 

5 

15 

45 

T* 

35 

60 

CS 

R 

lUS 

s 

S 

India 

4013 

0 

15 

30 

T 

T 

50 

R 

E 

T 

0 

20 

0 

0 

0 

R 

E 

■Winnipeg 


: ViiEIETY 

SOURCE 

C.I. 

No. 

p.i 

No. 

- . ... 

Buck  Qapnquer  • ■ 

Argentina 

12974 

l^«7l 0 

Ani-7TTsa.rio 

II 

IPR7P; 

i6s?7i4 

Bpiip'<^ntito  Irce 

II 

12988 

T 68724 

BpMpticp  

II 

12891 

168727 

Sinv^ocho 

II 

12599 

168781 

Iia~Prevision  2^ 

II 

12995 

i6s'792 

7?  f'.A.  - - . - 

II 

12997 

168788 

Titan  _ ' ' 

II 

12619 

( 111.  - i-Chinpup)^  X Tijnocheevi  , 

Wisconsin 

12688 

>^isc7  2U5 

Timstein  x Nf^^thatch,  II  42-22 

Minnesota 

12684 

Exchange 

Indiana 

12689 

Erondoso"  x‘  Trumbull-Hope-Hiissar 

Kentucky 

1269s 

Warden  Leap 

Indiana 

12660 

P^erit-Pilot  X Henry,  N.  No;-  2211 

Beltsville 

12788 

AffllO  X Newthetch 

N.  Dakota 

12742 

Henry  X ( Bel ianc e-Hope  x Pilot), 

Beltsville 

1P77-7 

J.  No.  2242 

Merit-Pilot  x Timstein,  N.No.  22^6 

rr 

12780 

N.  No.-  2035  X N.  No.' 2109,  N.No.  2298 

II 

12790 

(Chinese-Pilot)  x N.No.  2o4l-,  N.  N0.2305  " 

12791 

Egyptian  Ka  loi  x Hi43-l-l-ii_5,H^38- 

Wisconsin 

12792 

1-9-3- V9 

Wheat-Rye  Bledsoe  H390 

Georgia 

12799 

Trum'bull-Frordoso-C.I.  200?-l- 

Beltsville 

12794 

Purplestrar  , Yl7{?l_48 

Argentine  K^J,  C9659 

Argentina 

116222 

Portugal  90,  Cyqpi 

Portugal 

’ IT  6281. 

Egyptian  Na 

Eg’^t 

182107 

■Argentine  K33,  C9607 

Argentina 

182118 

CaBo 

Australia 

19'^43i 

Leaf  Rust 

Stem  Rust  : 

Severitv  . 1 

Reaction 

Severitv  : Reaction  : 

0 

■e>  iH  M 0 

■e>  C ^ <D  W c 

0 o3  p,  p 0 

W p4  .tH  't~  Ip 

r«3  -Xj  C & M 

K • p a c 

efl  4^  ^ CO 

CO  ^ 0 

0) 

+3  0 

P tlT  P 

<D  0 C Q 

{>,  W .H  id 

P *H  p tif 

'5  S 9 

3 'S  s ^ 

Q>  * a>  ^ 

r-l  *»c  0 ; 4J  r-l  w:  P. 

poffipc  0 :^ocep,« 

^ M p,  — 1 'd  t>i  •'1  - 

piH  CP 

PHid.es  p 

Hi 

0 

T 

T 

T 

T 

T 

T 

8 

T 

0 

8 

2-20 

n 

4o 

-T 

T 

19 

9-80 

0 

89 

20 

9 

29 

90 

T 

T- 

Wi. 

T 

T 

0 

T 

T 

T 

0 

T 

T 

0 

T... 

Wi. 

T 

T 

T 

T 

2 

T 

T 

29 

? 

T 

T- 

T 

T 

T 

T 

9 

T 

20 

T 

T 

T-30 

0 

T 

T 

0 

19 

0 

0 

T 

Wi . 

T 

T 

T 

0 

95 

Wi. 

T 

49 

T-90 

79 

60 

60 

20 

79 

60 

0 

T- 

T 

T+ 

T 

T 

T 

1 

T. 

0 

T 

9 

10 

9 

49 

5 

90 

T-20 

10 

8 

4o 

T 

20 

20 

T 

T- 

T 

T 

T 

2 

0 

T 

T 

0 

T 

T 

0 

T- 

Wi.' 

0 

— — 

0 

0 

T_ 

? 

0 

19 

T 

99 

99 

60 

10 

79 

io-9n 

10 

T+ 

60 

T 

29 

■ 90 

99 

79 

60 

10 

90 

90 

0 

T_ 

Wi.  ■■ 

T 

T 

• T 

T 

T 

T 

2 

99 

90 

HE 

R 0; 

T 

9 

29 

1 

I 

R 

SR 

29 

89 

60 

20 

I 

SR 

T9 

90 

4o 

8 

s 

29 

70 

4o 

90 

R 

HR 

R 

0 

Wi. 

Wi. 

T 

R 

H 

R 0; 

20 

60 

4o 

5 

HR 

R 0; 

0 

Wi. 

Wi , 

0 

S 

R 

s 

49 

80 

50 

4o 

I 

HR 

R 0; 

0 

0 

10 

0 

R 

HR 

E 

0 

T- 

10 

2 

HR 

SR 

20 

■99 

4o 

5 

HR 

R 0; 

0 

■Wi, 

Wi , 

Wi. 

S 

S 

T 

Wi . 

Wi. 

Wi. 

S 

S 

S 

20 

? 

15 

25 

HR 

R 0; 

0 

1 

19 

T 

R 

I 

E 

9 

2 

15 

5 

I 

R 

■ SR 

0 

1 

25 

T 

I 

R 

MS 

0 

0 

25 

0 

R 

HR 

R 0; 

2 

T-in 

4o 

10 

R 

0; 

0 

9 

90 

2 

HR 

0 

Wi. 

Wi. 

. 1 

HR 

• S 0; 

20 

60 

4o 

■ 9 

S 

; s 

. T 

T 

90 

1 

I 

R 

. s 

■ T 

T 

70 

■'  T+ 

s 

s 

20 

0 

60 

T 

HR 

; R 0; 

0 

Wi. 

Wi. 

5 

E 

R 

'SR 

5 

T+ 

20 

T 

90 

60 

R 

R 

S 

SR-M5 

70 

60 

CS 

s 

S 

S 

60 

70 

S 

R 

I 

S 

70 

60 

CS 

S 

S 

3 

90 

Wi . 

s 

45 

80 

I 

S; 

I 

S 

5 

Wi . 

SR 

70 

80 

CS 

S 

CS 

S 

T 

5 

HR 

E 

T 

60 

R 

I 

R 

4o 

50 

CS 

S 

S 

S 

T 

Wi. 

R 

90 

Wi. 

s 

5 

20 

80 

s 

R 

S 

SR 

T 

4o 

R 

I 

R 

T-10 

4o 

s 

R 

I 

R-SR 

T 

90 

R 

R 

R 

T 

90 

R 

T 

90 

s 

S 

I 

R 

T 

30 - 

R 

9 

R 

T 

Wi . 

I 

R 

6n 

60 

I 

S 

S 

MS-S 

90 

20 

B 

R 

S 

Mg 

80 

20 

R 

E 

I 

S 

T 

10 

I 

I 

R 

50 

W},. 

S 

S 

T-9 

20 

I 

R 

S 

E_SR 

•**41*“ 


-p 

(0 


a 

0) 

-p 

(/)■ 


-p 

(A 

cd 

cu 


g 

*H 

-P 

0> 


-p 

• r< 

M 

(U 

§) 

CO 


Pi 

•S 

-p 

<u 

w 


CO 


oSuxdBUO 

SadxuuTjyi,- 

TP-'^d  %S 

•aosTp'sj^i 

TIOpSlTBfl 
oSuf  d'sqQ 
SsdxmiT/n 
Xn-ea; 
•aosT^preifi 
9%%QA:e^jjpl 


uopStrsT; 
o§UT  dEqQ 

ttosxp^ 

aq.i^ajC'eje^ 

0 ••  «•  •*  «•  *• 

tropStTB'x 

o9uxd-et[0 
Sadxuuxjjii, 
IT^d  *^S 

UOSXpTSp^I 


o 


pH 


o 

o 


pr5  PhCQcO  PhCO  pc; 


to 


fP 


pH 

o 


1-1  CO  CO  to 
r 5 ^ •) 


CO  CO  CO 

p5  p?;  A 


CO  CO  pc; 


pri  CO  CO  pc; 

^ u o 


OO  OOOOOO 
u5  CO  LO  CQ  ® 


EH 


O LO 
CD  rH 


O O 
c'a 


EH  O Lf)  eh  lO  O 

CO  CO  to 

Eh  LOEH  EH  ^ O 


O O lO  OCO  O 
iHlO  iH  iH  ^ Cvj 


O O O O CO  O 

cn  I— I (H 


lOEh  Eh^OOcOEH 


o o 


CO  pc; 
pH  p; 


^ CO  pH  Ph  Ph 

pHpHpnggf^ 

I-H  n pq  »-4 


EhN  OEHEHWOg 


m EH 

r-H  I 


0.10  Eh  Eh  eh  eh 

«;}i  iH 


OEh  MEhOOOEh 


O 


o CP 

to 

E^ 


EH  EH 


p“  ^ 

CD  CD 
l>  rH 
ID 

CD  CO 


O eh  EH  EH  eh  O 
. —I  CO 


CO  CO  CO  EH  ID 
EH  rH 


D D EH  OEH  O 

rH 


to 

D 

rH 

C^ 

00 


C7> 

D 

Oi 

O 


D CM 

to  D 

CM 

CD  CM 


CO 

CO 

CM 


cd 

a 

• H 
•-P 


cd  cd 

-P  -?H.  . 

O rH  ^ 

cd  (A  cd  pt 


4013 


-42- 


V7KSATS  RESISTAI'TT  TO  ST3/I  HJST  HIST  RAC2  15B 


The  following  varieties  v;ere  suggested  by  the  conference  group  as  having  resistance  to  race  15B 
suitable  for  use  as  parents:  jL/ 


R . F. 


Variety 

Source 

C.  I. 

R.  L. 

Mexi CO 

P.  I. 

State 

No. 

No. 

No. 

No. 

No. 

ConuDon  Vftieats 

Kenya 

Kenya 

12882 

324 

118896 

C 9906  AustraliE 

Kenya  58 

II 

12471 

Kenya  117A 

H 

12568 

Kenya  122  D.  I.  T.  (L) 

tt 

12186 

1373 

Konya  318  J.  4.  A.  1 

II 

12881 

2727 

Keiya  338  ACo  2.  S.  2 

II 

12880 

187165 

Minn.  1049-89 

I^dvlurachy 

Canada 

11876 

1313 

Red  E gyptian 

Egypt 

12345 

2061 

2/  R«  L«  2265  X Redman 

Canada 

12832 

2325 

187166 

n 

It 

12833 

2327.5 

187166 

n 

It 

12834 

2332.1 

R.  L.  2265  X Redman'^ 

n 

12835 

2661 

r* 

•III 

12836 

2671 

*'  3 

II 

12837 

2672 

R.  L*  2265  X Redman 

It 

12833 

2564 

»i 

It 

12839 

2632 

If 

II 

12840 

2679 

Thatcher  X (2265  - Rodman^) 

II 

12841 

2563 

u 

II 

12842 

2651 

» 

It 

12843 

2665 

u 

It 

12844 

2666 

H 

M 

12845 

2695 

H 

tt 

12846 

2702 

rt 

II 

12847 

2705 

H 

It 

12848 

2706 

(bhda.  - Cadet)  X - 

(2265  - Redman®) 

ft 

12849 

2667 

ti 

It 

12850 

2709 

Frontana  X (2265  - Redman®) 

II 

12876 

2520 

Kenya  X Montana. 

Mexico 

12883 

30141F 

185861 

Nev/t hatch  X I'ferroQ.\ii 

II 

12384 

30331 

185863 

Montana®  Kenya 
Ment  ana-K  eny 

Gabo  X Peru -Supremo  ^ 

It 

12885 

56265 

185895 

II 

12886 

56863 

185897 

12887 

34329-1 

185905-1 

Maria  Escobar  X ITevrthatch-Peru 

12888 

34356-1 

185907-1 

Mayo  X (Peru-Supremo)  X 
(Peru-Kerya) 

II 

12889 

34748-3 

185913-3 

Kenya- Supremo  X Ramona  44 
Newthatch-Marroqiii  X Peru®- 

It 

12890 

34751-4 

185919-4 

Supremo 

II 

12391 

61317-1 

185955-1 

Aquilera-Kenya  X Ivlarroqui- 

* 

Supremo 

It 

12392 

5954 

186009 

Kerya-Marroqui®  X Peru 

II 

12893 

18757 

186031 

Supremo-Kenya 

It 

12905 

51054 

Rio  Negro 

Bcazil 

12469 

168687 

Frontana 

It 

12470 

2336 

Surprosa  p 

(Illinois  1-Chincse)  X 

It 

12474 

103333 

Timopheevi 

Vfisc. 

12633 

2537 

Wise.  245 

Egypt  Na  95 
Gabo 

Egypt 

12894 

130826 

Australia 

12795 

704 

155431 

Cadet 

Beltsvillc 

12053 

2089 

N.  No.  1597 

Lee  X Mida  sib 

[(Timopheevi  X Ae»  sQuarrosa) 

N,  Dakota 

12895 

No.  3857 

X (Illinois  1 X Chinese)'^ 
X Na  3144]  X Nevrthatch 

N.  Dakota 

12899 

Na  3755  3.6.56 

ft 

II 

12900 

Na  3850  1.5.16.1 

tf 

It 

12901 

Na  3505  1.14.2 
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Variety 


Common  l/*heats 


R.  F. 

So\irce  C.  I*  R.  L.  Mexico  P.  I.  State 
No«  Noo  Hoe  Noo 


Egypt  Ra  101  X Hope-Cheyenne 
Bobin^  Gaza  X Pamee. 

Frondoso  -X  Trumbiill-Hope*- 
Hussar 

Diirurn  Vflieats 


Golden  Ball  X lumillo-Mindum 
Gaza 

Emmer* 


Khapli 

Geneilc  Hybrid  Selections 
2 

Chinese  X A.  elengat\am 
elongatum  X Conunon  wheat^ 


Kansas 

12896 

Ks.  R N 1476-8 

ff 

12897 

Ks.  R 11  1012-3 

Kentucky 

12558 

Kyc  4097-37 

Palestine 

12898 

94701 

Tunis 

3255 

Canada 

12899 

1714 

Egypt 

12616 

1664 

140959 

India 

4013 

Canada  12902 

Can.  S.  44-2-7 

?/ash,4/  12903 

M^ash.  Sb.  170 

3^/  Seed  in  small  qaantitios  may  bo  obtained  from  D.  J,  -Tard,  Division  of 
Cereal  Crops  8t  Diseases,  Plant  Industry  Station,  Beltsville,  L’d* 

2/  E.B  L.  2265  is  ilcMurachy-Exchan^e, 

^ Peru  is  similar  to  if  not  identical  xdth  Maria  Sscobnr. 

^ Originally  from  Sando.  Resistant  to  all  races  of  bunt  and  to  leaf  and 
stem  rust. 


PRID;AY  EVDlTIiTG,  IIOVDIIBSR  17.  S.  R.  Ausemus,  Chairman. 

Measures  underway  to  meet  the  eaer.^enc.v 

I.  Don  Fletcher  told  about  the  G-rr^nd  Forks,  Dorth  Dakota  meeting  of  growers, 
business  men,  members  of  the  grain  industry  and  representives  of  research  agencies 
which  was  held  on  Hov.  3 to  discuss  the  st'em  rust  menace  and  its  control.  An 
Action  Committee  was  a]3pointed  to  find  out' what  is  needed  in  each  state  and  fed- 
eral agenc^r  and'  to  help  develop  an  adecuate  rese^Tch  and  control  orogr^'n.  This 
committee  asked  the  scientists  appoint  a group  to  work  with  the  Action  Committee 
in  an  advisory  cax)acity. 

After  some  discussion  it  was  decided  to  take  the  matter  up  th^  following  morning. 

II..  Seed  increase  at  Brawlc^r,  C'^lif.—  B.  B.  Baylos  reported  that  seed  of  591 
lines,  varying  in  amount  from  5 pounds  to  50  seeds,  had  been  forwarded  to  Brawl ey, 
Calif,  for  planting  . Materials  from  Minnesota,  North  Dakota,  South  Dakota, 
Mexico,  and  Beltsville,  Md.  were  sent.  The  seed  was  planted  n.t  the  rate  of  about 
13  pounds  per  acre  and  large  increases  should  bo  avMlable  for  shipping  to  the 
spring  vrheat  area  in  the  spring  of  1951. 

All  of  these  linos,  of  which  sufficient  seed  is  available,  will  be  tested  for  re- 
action to  race  15B  in  the  greenhouse  this  winter.  Also,  they  are  planted  at 
College  Station,  Texas  where  rust  readings  may  be  available  before  they  are  ready 
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for  harvest  at  Bravrley.  He  salts  fron  these  tests  nay  neke  it  possible  to  discard 
the  susceptible  lines  in  the  field  at  Bravrley. 

III.  Special  rust  nurseries  planted  in  the  fall  of  1950* — H,  A.  Rodenhiser  re- 
ported that  a collection  of  740  strains  of  wheat,  80  strains  of  oats,  and  6 strains 
of  barley,  which  previous  tests  by  several  agencies  had  indicated  night  have  re- 
sistance to  rust,  vras  brought  together  and  is  being  grown  at  six  locations  in 
South  America,  2 in  Mexico  and  1 in  Tesas,  Reaction  to  rusts  and  other  diseases 
will  be  recorded  und  the  data  will  be  made  available.  This  group  of  vrheats  vrill 
also  be  tested  in  the  greenhouse  at  Beltsville  this  winter  to  determine  their 
seedling  reaction  to  race  15B. 

IV.  Greenhouse  tests  this  vrinter. 

Winnipeg:.  Manitoba.  Canada 

T.  Johnson  indicated  that  vrork  will  be  of  two  types. 

A.  Testing  varieties  and  breeding  material  in  the  seedling  stage  for 
reaction  to  race  15B, 

B,  Studies  on  race  15B  including  its  variability  and  reaction  to 
temperature, 

T.  Johnson  and  R,  R,  Peterson  generously  offered  assistance  in  testing 
materials  from  the  States  if  this  help  is  needed, 

Campbell  discussed  testing  in  Canada  and  indicated  that  R.  L.  Nos.  2632, 
2651,  and  2561  had  lov;  stem  rust  readings, 

Manhattan.  Kansas 

C.  0,  Johnston.  Race  15B  ''dll  not  be  put  in  the  field  at  Manhattan  but 
mnter  wheat  breeding  materials  and  varieties  from  all  states  in  the  hard 
red  ’-anter  wheat  area  vrill  be  tested  in  the  greenhouse  for  reaction  to  it. 
Special  emphasis  ^-dll  be  on  selections  from  Red  Egyptian,  McMurachy, 

Kenya,  and  Agropyron  crosses, 

E,  C.  Stakman  emphasized  the  necessity  of  taking  every  precaution  against 
the  escape  of  15B  from  the  greerJiouse  to  the  field,  especially  in  the 
v/inter  ’-heat  region.  On  the  basis  of  facts  at  this  date  we  do  not  know 
v^iether  or  not  race  153  vdll  be  serious  in  1951, 

St.  Paul,  Minnesota 

E.  R,  Ausemus,  Breeding  materials  and  varieties  from  Minnesota  and  else- 
vrhere  will  be  tested  for  reaction  to  race  15B  at  high  and  lovr  temperatures 
in  the  greenhouse  and  as  much  as  possible  of  the  material  vdll  be  tested 
in  the  seedling,  5 to  5 leaf,  and  heading  stages  of  plant  development. 

Tests  to  date  indicate  that  36  of  the  SO  ’-rheats  at  Brawl ey,  Calif,  are 
resistant  at  high,  low,  or  at  both  temperatures. 

Malison,  Wisconsin 

J.  G.  Dickson.  Presented  kodachrome  slides  to  shovr  the  differences  in 
development  of  appresoria  and  substomatal  vesicles  of  race  56  of  stem 
rust  on  Timopheevi  ’fhen  grown  under  high  or  low  temperature  and  long  or 
short  days. 


Pargo,  ITorth  Dakota 

R.  Heermann.  Greeniioasc  space  has  heen  allotted,  for  testing  some  danim 
■breeding  material  to  race  15B*  A composite  of  rust  collections  from 
durum  will  ho  used  for  determining  seedling  reaction. 

I.  iU  Atkins  pointed  out  the  .pos.sihility  of  testing  some  durum  breeding 
material  in  the  field  in  the  durum  area  of  Texas. 

Brookings.  South  Dakota 

C.  Mr  xTagel,  Some  material,  including  lines  from  the  breeding  nursery 
and  from  ^;Tard,  to.11  be  tested  in  the  greenhouse  for  seedling  reaction  to 
race  15B.  He  mentioned  the  possibility  of  g*etting  mature  plant  readings. 

Bel t sville . Maryland 

H,  A.  Rodenhiser.  Plans  arc  underway  to  test  in  the  seedling  stage  a. 
largo  number  of  linos  from  the  breeding  programs,  from  the  vjorld  collection 
to  race  153.  As  many  lines  as  possible  will  be  tested  at  the  5 to  6 leaf 
and  the  heading  stage. 


SATURMY  IIORHING,  H0TLi:BER  18.  B.  B.  Bayles,  Chairman. 

Plana  for  Future  Investigations 

I.  Disposition  of  seed  now  growing  at  Brawley,  Calif,  and  plans  for  supplemental 
field  tests  in  the  spring  wheat  region  in  1951, 

After  some  discussion  it  was  decided  to  organize  on  a regional  and  international 
basis  whatever  yield  and  disease  tests  are  needed  to  supplement  present  regional 
nurseries.  This  should  be  done  in  order  to  adequatley  test  the  lines  now  being 
grown  at  Brawley,  Calif,  and  other  materials  which  nay  show  promise  in  tests  being 
made  this  winter.  It  appears  that  as  many  as  100  lines  nay  need  to  be  tested  for 
yield  in  uniforne  nurseries  in  the  spring  wheat  area. 

R.  F.  Peterson  indicated  a desire  to  grovj  the  full  set  of  wheats  at  Winnipeg  and 
possibly  other  points  in  Canada.  H.  E.  Eayes  of  Minnesota  and  T.  3.  Stoa  of  Worth 
Dakota  indicated  the  interest  of  both  states  in  adequately  testing  these  materials, 

K.  A.  Rodenhiser. — Should  the  uniform  rust  nursery  be  changed  to  include  mostly 
material  thought  to  have  resistance  to  race  15B?  After  considerable  discussion 
it  was  agreed  that  it  wuld  bo  bettor  to  arrange  for  suioplencntal  rust  nurseries 
at  fewer  locations. 


It  liras  agreed  that  E,  R,  Ausemus,  the  new  coordinator  for  the  hard  red  spring 
region,  in  cooper-"’ tion  with  wheat  breeders  and  pathologists  in  the  region,  should 
arrange  for  whatever  supplemental  yield  and  disease  tests  are  needed  to  adequa,tely 
test  the  best  of  the  lines  now  growing  at  Brawley,  Calif.,  as  well  as  other  lines 
that  show  promise  in  tests  this  winter. 


II,  Estimates  of  the  number  of  lines  from  each  station  that  should  be  tested  in 
the  greenhouse  this  TOntcr  for  reaction  to  race  15B: 


Worth  Dakota 
South  Dakota 
Wisconsin 
Montana 


50  HRS,  , 20  durum 
50  HRS. 

100  HRS. 

200  HRS. 


Texns 

lIelDrr!.ska 

Indifma 

Colorado 

Oklahoma 

Kansas 

Mexico 

Canada 

Discussion 


200  HRS. 

40  winter 
50  winter 
15  winter 
5 winter 
50  vrinter 
100  spring 
no  addition-'^l 


material 


H,  K.  Peterson  ra.i'scd  the  question  of  uniform  conditions  for  c'^.ch  place  doing 

testing  in  the  greenhouse.  After  some  discussion  it  seemed  tha.t 
I'dth  the  greenhouse  facilities  available  o-t  the  several  stations 
it  ^'rould  not  he  possible  to  set  up  uniform  conditions^.  It  was  de- 
cided the  best  that  could  be  done  would  be  to  keep  a record  of 
actual  conditions. 

III.  ’There  should  race  15B  tests  be  conducted  in  the  field? 

J.  G-,  Dickson-  Stressed  the  need  for  caution  in  artifical  inoculations  in  the 
field  with  race  15B, 

3.  C-.  St'^kman-  Suggested  that  St.  Paul  is  the  safest  Loca.tion  for  field  tests 
with  race  15B  and  that  all  field  testing  v.dth  artificially  induced  epi- 
demics be  centralized  there. 

To  Johnson-  All  requests  for  inoculum  of  15B  for  use  in  the  field  in  Canada 
away  from  Winnipeg  have  been  turned  down. 

H . K . Have s-  Is  there  a location  in  Canada  that  ”ould  be  safer  than  at  Winnipeg? 

’T.  F,  Ha.rjia-  Suggested  it  night  be  possible  to  locate  field  tests  farther  east 
(at  Ottawa  for  example.)  and  offered  to  approach  officials  there  if  that 
see.med  desirable. 

3.  C.  Stakman-  Stressed  the  dG.sirability  of  treating  15B  nurseries  v;ith  sulfur 
or  other  fungicides  after  notes  are  recorded. 

R.  Mo  Caldwell-  Pacilities  should  be  available  for  testing  Winter  ^.Theats  in 
the  field  for  resistance  to  race  153.  If  there  is  to  be  a test  field  in 
Eastern  Canada,  perhaps  both  ’-rinter  and  spring  varieties  could  be  tested 
there. 

K.  Hayes-  Winter  vrhea.ts  nay  bo  gro^-m  at  St.  Panl,  by  vra.tering  and  by  cover- 
ing vrith  straw  during  the  v.dnter. 

T.  Johnson-  Believes  a location  could  be  found  in  Eastern  Canada-  v^here  vdnter 
whea.ts  could  be  tested  satisfactorily. 

B . 3 . Bayl e s-  Thinl^s  r.ost  winter  wheats  would  survive  at  Ottawa,  but  the  factors 
for  survival  are  different  thaui  in  the  G-rea.t  Plains. 

T.  Johnson-  Agreed  to  discuss  the  natter  of  growing  a 153  nursery  in  Eastern 
Canada  vrith  officials  at  Cttavra. 

3.  C.  Stakman-  Suggested  the  possibility  of  vernalizing  winter  '-rheats  and 
growing  in  a spring  seeded  rust  -nursery  at  St.  Pa.ul, 

B,  3.  Boyles-  Suggested  the  possibility  of  finding  other  races  th.o,t  will 

measure  the  reaction  to  race  15B  and  using  then  in  preli.ninair'-  tests  the 
sane  as  Holton  is  doing  in  his  tests  vdth  dwarf  bunt. 
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SunTtarizin^:  .Artificia.l  inocula.tions  in  the  field  with  race  15B  mil  ho  nade 

only  at  St.  ?aal,  !Iinn.  and  ’Tinnipe^:;:,  Manitoha.  Keaction  of  officials  at  the 
Central  Experimental  Earn  to  locating  a race  15®  nursery  in  Eastern  Canada  will 
he  explored.  Yernaliz'- tion  will  be  tried  at  St.  Paul.  Attention  will  be  given 
to  determining  if  some  less  virulent  race  already  'prevalent,  cr.n  be  used  to  locate 
strains  rcsist'^nt  to  race  15B. 

lY.  Director  Macy  of  the  Hinnesota  Agricultural  Experiment  Station  promised 
to  do  everything  possible  to  support  the  research  needs  as  outlined  by  the 
conforence  group,  Eacilitics  of  the  University  are  available. 

E.  R.  Ausenus-  Indicated  that  a.n  overhead  sprinklinsg  system  vrould  be  available 
for  the  rust  nurserj’’  at  St.  Paul  in  1951« 

Y.  Research  committee  to  act  in  an  advisory  capacity  to  the  \ction  Committee 
appointed  at  C-rand  Eorke,  Uorth  Dakota, 

if  ter  discussion,  a tem-porary  committee  consisting  of  Director  liacy  and  Drs. 
Q,uisenberry,  Hanna,  Ausemus,  and  Rgitz  was  appointed  to  suggest  plans  for  . 
sotting  up  a permanent  committee. 

Eollowing  a brief  recess  this  temporary  committee  suggested  that  E,  R.  Ausemus, 
E.  C.  Stakman,  and  T.  D,  Stoa  act  as  a reseo.rch  executive  comxiittee  to  advise 
with  Don  Eletcher’s  group.  It  also  suggested  that  the  Cereal  Division  contact 
the  director  of  each  st' te  experiment  station  in  the  Hard  Red  Spring  ’'fheat 
Region  and  ask  that  (l)  represenatives  (possibly  an  agronomist  and  a -pathol- 
ogist) be  designated  to  represent  the  state  on  the  research  committee  and  (2) 
each  state  outline  its  needs  for  additional  research  on  wheat, 

K.  S,  Q,uisenberry  moved  th-^t  the  report  be  acce-pted.  Motion  was  seconded  and 
passed. 

NOTE.  December,  1950.  The  following  men  have  been  designated  by  the  directors 

of  the  respective  state  experiment  stations  as  represenatives  on  the  committee. 


Minnesota 

H.  K.  Hayes 
E . C , Stakman 
Montana 

E.  H.  McNeol 
A.  H.  Post 
North  Dakota 
T.  E.  Stoa 
G-.  S.  Smith 


South  Dakota 
Y.  A.  Dirks 
Wisconsin 

R.  G-.  Sha.nds 
Cereal  Crops  & Diseases 
E,  Ri  Ausemus 


U,  E.  Hanna-  Expressed  appreciation  of  the  Canadian  group  for  the  in- 
invdta-t ion  to  -participate  in  this  conforence  and  asked  vrhethor  res*ponsibility 
should  bo  placed  vrith  some  ';roup  for  calling  future  conferences  when  needed? 
A future  conference  would  be  vrolcome  at  Uinnipog. 

It  was  suggested  that  the  executive  committee  bo  res^Donsible  for  calling 
future  conferences. 


SELFING  STUDIES  -JITH  V.^HEAT  STEId  RUST  CULTURES  3SL01TGIITG 

TO  THE  RACE  15  GROUP 


T.  Jolinson 

Knowledge  regarding  the  genotypic  constitution  of  race  15  of  P.  gramini s tri tici 
is  largely  confined  to  inforr.:a,tion  from  "selfing"  studies  on  three  cultures  that 
nay  he  considered  to  holong  to  the  race  15  group. 

A culture  regarded  ns  race  15B,  collection  No,  45,  1946,  fron  Killarney,  Han.,  was 
used  to -infect  harherry.  Ti\renty  rnndon  isolates  fron  the  resulting  aecia  gave 
rise  to  3 isol'^tes  of  15B,  6 of  race  80,  10  of  race  147,  and  1 of  race  .11.  Except 
for  the  last-mentioned  isolate  of  race  11,  all  resembled  the  parent  culture  in 
possessing  high  virulence  on  Vernal.  The  parent  culture  tvas  highly  heterozygous, 
showing  segregation  for  infection  types  on  Reliance,  the  durum  wheats,  Arnautka, 
Mindum,  and  Spelraar,  the  mohococcum  v;heat  Einkorn,  and  the  hybrid  wheat  Kenya  X 
Gular , 

In  similar  studies  a culture  of  race  15  (not  15B),  collection  No.  110,  1946,  from 
Normandin,  Q,ue, , produced  14  cultures  of  race  15,  3 of  race  52  and  2 of  race  106. 
In  this  case  the  parent  culture  vras  heterozygous  only  for  infection  types  on  the 
durum  varieties  Arnautka,  Mindum,  Spelmar,  and  Kubanka. 

A culture  of  race  87,  which  resembles  race  15  but  has  less  ability  to  attack  durum 
vrheats,  collection  No.  13,  1945,  from  Horden,  Man.,  was  subjected  to  a similar 
progeny  study.  Twentj*  of  the  21  uredial  isolates  from  a/ecia  resembl'ed  closely 
the  parent  culture.  One  isolate  differed  from  it  bv  showing  less  ability  to 
attack  the  varieties  Einlcorn  and  Vernal, 

If  any  conclusion  can  be  dra>m  from  such  a limited  study  it  ’'^ould  be  to  the  effect 
that  race  15  is  not  a unit  geno tj^pically,  and  that  a.ecia  derived  from  it  may  give 
rise  to  a considerable  number  of  races  that  differ  markedly  in  ability  to  attack 
durum  v/heats  but,  for  the  most  part,  have  in  common  the  ability  to  attack  Vernal 
emmer. 
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Solfing  of  P,  graminis  t ritici , Pace  15B 
Coll.  #45- ’43,  "illarney,  Man. 
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2 of  the  race  87  caltares  -prodace  a sonewhj’t  more  vigorous  X type  thaji  the  rest 


VII  Rosor.rch  pro^blons  noeding  p.dditionr.l  support. 


J.  (j>  Dickson-  A definite  coordinated  rese^'^rch  program  should  he  developed 
covering  (l)  genetics  of  rust  resistance  in  wheat  and  effects  of  envir- 
onment on  expression,  (2)  genetics  of  i^r.thogenicity  of  the  rust  races, 
and  the  effects  of  evnironnental  factors  on  expression,  and  (3)  more 
satisfactory  methods  of  testing. 

H.  IC.  Hayes-  The  manner  of  reaction,  not  the  character,  is  inherited,  so 
wo  need  to  luiow  the  gene  and  how  it  reacts  under  various  environments,  \'e 
also  need  to  hnow  hov;  it  combines  with  other  genes, 

R.  G-,  Shands-  It  may  he  desir'^hlo  to  study  the  components  of  r-'^ce  15  and 
to  find  differential  varieties  for  these  '^hiotypes'* • 


3.  G.  Stalinan-  This  is  being  done 


H.  K.  Hayes-  Stressed  the  need  for  ohtr.ining  rn  over  r-11  pictare  of  the 
genetics  of  the  organism  and  of  the  host  planrt  and  to  find  additional  factors 
for  resistance  from  the  collection  of  world  cheats. 

T,  Johnson-  Stressed  the  need  for  r planned  program  to  locate  genes  for  rast 
resistance. 


3.  3.  Bayles~  The  close  internationa.1  cooperation  "between  those  interested  in 
wheat  research  in  Canada,  the  several  state  c:xporincnt  stations,  the  Division 
of  Cereal  CroxDS-  pnd  Diseases,  the  Hochcfeller  foundation  in  Mexico  and 
Coloehia.  and  the  Office  of  foreign  Agricultural  Relations  in  other  Latin 
American  Countries  ha.s  made  the  programs  of  all  these  agencies  much  more 
effective.  Large  nunhers  of  xdieats  from  the  ^-^orld  collection  have  been 
screened  for  rust  resistance  during  the  last  several  years  and  iiiany  have  heen 
found  with  some  resistance  to  the  rusts  and  other  diseases  and  insects. 

The  Division  of  Cereal  Crops  and  Dise?^ses,  in  cooperation  with  the  Division  of 
Plant  Exploration  and  Introduction,  no’-r  has  seed  of  some  12,000  strains  on 
hand,  Based  on  all  available  data,  a group  of  some  80  varieties  which  have 
usable  resistance  to  one  or  more  of  the  rusts  have  been  brought  together. 
Similar  sets  of  varieties  resistant  to  other  diseases  are  being  assembled, 

■E.  C.  Sta.kna.n~  Moved  that  the  Division  of  Cereal  Crops  --^nd  Diseases  act  as  a 
clearing  house  for  securing  and  maintaining  seed  stocks  of  rust  rosist^'nt 
wheats.  Motion  seconded  by  T,  Johnson  ^"^nd  passed, 

3,  3.  Bap/les-  We  have  proposed  a project  under  Point  IV  to  develop  cooperative 
research  on  cereal  diseases  in  some  South  American  Countries  where  virulent 
races  are  encountered,  fundamental  research  on  the  pathology  of  Cereal 
diseases,  especially  the  rusts,  and  fundamental  studios  on  the  breeding  of  re- 
sistant varieties  of  cereals  would  be  emphasized.  Provisions  are  included 
also  for  testing  materials  to  the  virulent  races  in  areas  where  they  occur- 
naturally. 


K,  S,  Quisonberry-.  Told  of  the  DuPont  Co,  interest  in  cooperating  in  the  test- 
ing of  chemicals  in  field  and  greenhouse  for  the  control  of  rust. 

3,  C.  Stakm.an-  Minnesota  is  doing  some  work  on  this  problem, 

W.  Eo  Brent zel-»  ITorth  Dakota  ^-'ould  like  to  cooperate  on  research  with  chemical 
control. 


G-.  W.  fischer-  Pointed  out  the  desirability  of  studies  on  the  rusts  of 
grasses,  including  genera,  not  closely  related  to  wheat.  He  also  expressed  the 
appreciation  of  the  conference  gronp  for  the  courtesies  extended  by  the  Minne- 
sota Station, 

E,  Ca  Stakman-  Moved  that  the  conference  go  on  record  as  favoring  the  devel- 
opment of  disease  ga.rdens  for  determining  the  disease  reaction  of  Cereal 
varieties  and  selections.  Motion  vras  seconded  and  passed. 


-52- 


"Proposcd  additional  support  fron  Corcal  Division  for  roscarch  on  stcr.  rust.” 

K.  S.  nuiscnlDcrry  outlined  the  proposed  v/orka 

1,  A snail  allocation  of  non  funds  has  been  r.ade  avaiilable  for  seed  increase 
at  Bradley,  Calif.,  and  for  greenhouse  testing  at  those  locr.tions  whore 
work  on  15B  is  under  v;ay„ 

2,  -,n  expansion  of  the  project  to  develop  durur.  and  broad  vrheat  varieties 
resistant  to  ster.  rust  has  boon  proposed. 

Objectives  of  this  project 

(a)  Searching  the  world  collection  for  wheats  that  are  resistant  to 
stem  rust  races  15,  15B,  and  other  virulent  r^'ices  for  use  in  the 
breeding. 

(b)  Stop  UT)  the  breeding  program  so  th-'t  more  plant  naterials  can  bc_ 
produced  and  tested,  thereby  increasing  the  probabilities  of 
finding  resistant  varieties  of  good  qualityo  This  v/ould  include 
greater  use  of  greenhouse  facilities  end  nore  rapid  increase  of' 
naterials  through  growing  a vrintor  generation  '"t  field  stations 
in  the  South, 

(c)  Develop  inprc’-od  techniques  for  neasuring  different  types  of  re- 
sistance in  breeding  natcrialSc 

( d)  Develop  techniques  for  locating  --"nd  transferring  resistance  fron 
rela.ted  grasses  to  wheat, 

(e)  Combining  rcsista.nce  to  virulent  ra.cos  of  stem  rust  ’-dth  resist- 
ance to  other  diseases  and  insects  and  good  quality  of  grain 
adapted  for  growing  in  the  several  wheat  areas. 

Plan  of  v/ork-  The  ^-^ork  iirill  be  an  expansion  of  present  cooperative  vrork, 

and  it  is  suggested  that  a pathologist  and  a plant  breeder  be  stationed 
at  one  point  each  in  the  hard  rod  spring  and  hard  red  vrinter  regions. 

In  addition,  a pa.thologist  in  the  durum  region  and  some  help  in  Texas. 

3,  Discussion-  Don  PI etcher-  Stated  that  leaders  in  the  grain  trade,  business 

in  general,  and  f^'rmers  in  the  wheat  growing  regions  recognize  that 
the  funds  available  for  reserreh  on  wheat  are  pitifully  inadequate  to 
give  the  needed  protection  to  o major  industry®  He  suggested  that  the 
state  and  federal  agencies  working  through  this  conference  group  should 
outline  specifically  what  is  needed  to  do  an  adequate  job  of  wheat  im- 
provement ond  disease  control.  Fletcher  indicated  that  the  interests 
he  represents  v/auit  this  outline  of  needed  vrork, 

B,  C,  S tala', van-  Moved  th'^t  the  conference  go  on  record  as  approving  the 
plan  presented  by  the  Cereal  Division  for  expanded  research  to  develop 
measures  for  the  control  of  wheat  stem  rust  •''nd  that  a minimum  increase 
of  $60,000  would  be  required  to  develop  this  research.  The  motion  v;as 
" seconded  and  passed* 

Conference  adjourned  at  12:10  P,  M. 

F,  Ho  McNcr'l,  Sec, 


